DECEMBER 


15 CENTS 


ANADA 


eet SEE PAGEAS 450/ 


NEW INVENTIONS - MECHANICS * MONEY MAKING IDEAS 
HOME WORKSHOP PLANS AND HINTS - 350 PICTURES 


$12.95 suys comPLeTE 


HOME BATTERY CHARGER 


(Slightly Higher West of Rockies) 


— 


Section A-8312, Merchandise Department, 
General Electric Co., Bridgeport, Conn. 


Please tell me all about 
‘Tungar Home Battery Chi 


7 Samp. 


| 
| 
| 
| 
| 
| Name,. 
| 
| 
| 


Le 


Don’t take the chance this winter ting stuck” 
on the road, or of having to crank your engine be- 
cause of a run-down battery. Now, you can safely 
enjoy the pleasure and comfort of constant use of 
the car heater, cigarette lighter and radio, and also 
a quick start on the coldest mornings, without 
danger of discharging your battery rapidly. The 
new 5-amp. Tungar used regularly will keep your 
car battery fully charged the year ‘round... in 
summer as in winter. With the wiring accessories 
furnished, it is as simple to use as any electric ap- 
pliance. No lifting of dirty floorboards . . . all con- 
nections made through receptacle on steering post. 
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Science develops a Magic Brain’ 
that-makes All-Wave Radio actually think! 


RCA Victor engineers produce 
uncanny governing unit in 
all-wave chassis that is direct- 
ing force for superior long- 
and short-wave performance 


Deep in tho center of RCA Victor's new all 
wave rao fa placed the "Boge Bi 
Ttisanew and exclaive RCA Victor devel 
sent that permits fae preater Tait fu af 
ware periorssece, Hismen ia ts power of 
Selceubs and direstion of dacoverig psa, 
itean be compared tothe human beens 
‘There are two prinepal engineering featuree 
give the *Magie Brain’ its outstanding 
Perfortancecharsceriaic. Fist therediofee 
‘ahead of the frat detector. REA 
ors hava anccecded im deen 
ions with equal el 
amples the sigal ou 
iter tmen wht ting om eee 
In ge eects oer nteriering 
Mente ‘ta sper 
fourtoane signin. 
backs 


‘The second great "Magic Brain” advan 
ithe RCA Vielormulticoi sytem A separate 


ndividwally for maximum per 
‘lfect, thems these RCA Vietor "Magic 
fibre eu agen href rie ate 
in one, depending om we 
Bands covered. 
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Mere you see the relation of the "Magic Brain” to the rest of a typical 1: 

RCA Victor allscave chassis, Indicated hy the pointers are those parts of this unit 

tehich, acting in unison, produce the finest allscave 

reception you'ee exer heard! 
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Stoo Ket reeything, precicaly-tathe word 
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Thesis of 8 tubes or better, an exclusive "K" 
ded “foe bounty U.S. Gover: 
ation report 
is interesting pamphlet ered you, fre, 
Ie telly in deta the fascinating story of the 
a ee eee ree 
eee 


10 these “Magic Brain” Questions! 
‘What is the "Magic Brain”? 
Why you get higher fidelity tone? 
‘What are the 3 reasonafor the RF stage? 
How does the rulti-coil system work? . 
Why is i 00 necessary? A.napto AxD A rmice FoR 
Whyishigh"Signslto-noise"ratio good? 
‘What extra mechanical features has it? 
How wide isthe KC range? 
=the ‘answers to these and many 
ther questions are given for you in 
‘fece pamphlet. You are ie 
ited to get your copy. Use | 
this coupon now. I 


fn getting more detale 
ean". Rindly vend me 
‘you mention. 
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MICROSCOPE 
‘A new book which tells you 
all about MICROSCOPY 
‘Turn an inexpensive miero 
scope on hundreds of spec 
tens within a stone’ thrav of 


{Your front door and you step 
off into a new world of wonders. Com- 
plete Manual for amateurs, How to use 
equipment, secure and preserve specimens, 
{ake photomicrographs, ete. Numerous 
illustrations. Full cloth bound $1.00 
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THIS COMPLETE, SIMPLE, PRACTICAL COURSE 
FOR SELF-INSTRUCTION WILL QUICKLY GIVE YOU 


A Complete Mastery of 
| MATHEMATICS 


ov to advance yoursell to an important job by Math- 
ining. Mathematics i 
ical and scientie 
ad on science, Wi 
‘the moat capable man is left behind while others forge 
bead to better jobs, bigger contracts, more money 
You ‘need mathematic 10 solve technical prob 
Jems, and to improve, speedup and. check on 
rat work andthe work of othery Such basic training 


ind ves you an advantage whether 
it'is'a mater of Joh, a promotion, oF a contract for 


rn mathematics by an enty, inex. 
‘ven spe and 


Mathematies 


For Self Stady 


rf 
es hms 


‘eluate ey tl 


Send No Money 


Examine These Books For 10 Days Free 


yam the, five 


Me. Thompson, the author of 
‘ot an ordinary 
matics. He bas 
nd of 
mathematical training they need 
in practical work. He presents 
cach practical method and pe 
lem in the clearest and simp 
way. He gets right down to the 
Kind of Information that you 
reed in your daily work. 


STRANGE, 


BUT TRUE 


(A) CANNED SPIGOT WATE! 
told for big money In the U.S. lox! yeor ond. 
‘howionds of people bought I Why (See 
newer below.) 


(B) IN LITTLE AMERICA... 
where 60 degrees below zero Is not uncom 
‘mon, watercaoled motors operate without 
danger of freeze-up. How are such motors 
brotectedt (See anewer below.) 


(C) ENGINES OF MODERN HIGH- 
SPEED CARS .... ore designed to deliver 
maximum power at relatively high cocling- 
tyatem temperatures. Yet lots of people sill 
‘0 old-ashioned anti-reaze which boils wor 
bofora such temperatures ore reached. Why? 
{See onswer below) 


(A) They didn’t know that many anti-freeses 
contain 10 to 40% plain spigat wate 
‘When you buy Eveready Prestone you 
‘et © concentrated ont-reaze) you odd 
‘the nacensory woter yourself... you don't 
pay for canning and shipping it 


(8) Woter-cooled motors in planes, snowme- 
bites ond lew plants are protected with 
Eveveady Presione —choten othe stond- 
‘ord anti-freers for Byrd Antortic Expe- 
dition No. 2 becouse of satisfactory per= 

frat Antortic Expedition. 


formance: 


(€) Because they think boil-oway antifreeze 
a cheaper. Actually itis cheoper only ot 
‘ot. Inthe long run the least expensive 
‘oll: Winter protection against both freeze: 
‘yp and rt is provided by Evervady 
Prestone, (See chart on page 768.) 


Eveready Prestoneinaconcentratedonttresss. 
‘One shot Is guaranteed to protect your carol 
Winter trom freexeup and rust. Economical 
100. See chart on Page768 for cost on your ear 
fond full Eversody Prestone guarantee. 


‘TURN TO PAGE 768 
—_—_—_—_—— 
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By R. M. BOLEN 


Secretary, Popular Science Institte 


‘OTHING js more important to 
the general appearance of your 
hhome than the condition of 


floors. A. cracked, ceiling may 
0 unnoticed, but even a slight scratch or 
Spot on a floor invariably stands out lke 
4 sore thumb. 

Today, attractive floors are one ouse- 
hold luxury anyone can afford. Whether 
‘you do the work yourself or pay someone 
to do it for you, floor reGnishing beads 
the list_of inexpensive renovating and 
Sore meant 

‘Your present floors are old and of an 
inferior soft-wood variety that. scratch 
easily and splinter under wear, there are 
three possible methods of improvement 
‘They can be painted, they can be co 
ered with artistic linoleum, or they can be 
replaced with new hardwood ors. In 8 
colonial oF cottage-type home, paint is 
perhaps the least expensive solution, Tt is 
both attractive and long wearing. Caated 
with a waterproof paint or enamel in dark 
blue, gray, black, or green, even the most 
buattiescarred floors can be made to lend 
attractiveness and charm to modem as 
well as early-American surroundings. 

‘Unlike most floor finishes, paint requires 
Title surface preparation and has cover- 
ing qualities that hide even the deepest 
bruises and the blackest spots. On old 
varnished or shellacked floors, simply re- 
move the high gloss with sind paper, oF 
by washing it with a weak solution of sal 
sh oly the pale. TE Ge ond 
was stained new coat of 
shellac. or ah int will prevent 
troublesome “bleeding.” In most cases, 
two or three coats of high-grade paint will 


Squeaks can be taken out of Hoors by sailing down the loose ends of boards 


SPARE-TIME 


Floor Repairs 


be found sufficient to complete the job, 

Lately solid-color and inlaid linoleums 
also have gained popularity as a floor fin- 
ish, Moder’ lincl 
easly cleaned, requiring only an occa 
Al coating’ ‘of special wax to. keep. them 
tidy and inthe best of condition, Man 
factured in a wide variety of textures and 
colors, they form an attractive and ap- 
propriate flooring for almost any room In 
any type house. 

If new floors are desired, the home own- 
ex has such woods as oak, maple, beech, 
birch, ash,. and. yellow pine. to’ choose 
from, For beauty and long life, quarter: 
sawed oak is and always has been, in pop 
Ular demand even though it is expensive 
Rift-sawed yellow pine, on the other hand, 
besides being the cheapest, also offers good 
Value for the money. 

‘When a new floor is to be Isid directly 
aver the old, a rather thick stock should 
tae, This wil prevent apinging and 
supply strength to bridge any worn spots 
invtbe old surface. In most renovating 
jobs, the one-half- of five-ighths-inch 
foards prove the most practical. AS t0 
width, ether one- and ‘one-balfinch ot 
tro- and onesquarterinch can be. used. 
The narrower board, of course, is the 


In estimating the amount of lumber re- 
quired to cover a specific area, it 
portant to allow an excess for waste and 
Joints. In general practice, this amounts 
to fifty percent more than the actual floor 
area if one- and one-half-inch boards are 
used and about thirty-three percent for 
the two- and one-quarter-inch variety. 


JNCE the old floor has been cleaned. 
dried, and covered with a good grade of 

waterproof paper, the new boards can be | 
Jaid at right angles to the old. Start the | 
first board by placing its groove to the 
wall after having removed the bottom half- 
ound molding on the baseboard. Leave a 
one-half-inch space between the board and 
the base to allow for expansion and set~ 
ting. The crack formed will be covered 
by the molding when it is nailed in place. 
Likewise, do not eut the boards too long; 
they need not be exact in length as the 
‘molding will conceal any irregularities, 

For fastenings, sixpetny wire finishing 
nails or cement-coated nails can be used. 
‘These should be spaced not farther than 
sixteen inches apart and should be driven 
into the board at an angle of approxi 
ately fifty degrees just above the tongue. 
In high-grade work, a set can be used to 
drive the nails below the surface to pro- 
vvide a snug fit in the adjacent groove. If 
by any chance a tongue is splintered or 
broken by the hammer, it should be re- 
moved to allow the next board to it tightly. 

Tn finishing new hardwood floors and in 
refinishing old ones, the home owner can 
lighten his work by taking advantage ol 
certain new materials and methods. The 
‘was a time when floors had to be scraped 
by hand. ‘Today, motor<driven sanders te- 
place elbow grease. In almost every lo- 
ality, powered sanders can be borrowed 
from ‘hardware stores and paint shops 
Rented for a few dollars a day, they come 
complete with wire brushes, and sanding 
‘and polishing attachments 

‘New bleachers and varnish removers al- 
so make refinishing floors a. simpler prob- 
lem, Applied with a brush like paint, they 
soften the old finish so it ean be scraped 
off with a putty knife, and also in many 
cases they bleach the’ wood back to its 


5 
‘The best type of filler to use on anew 
coran old floor depends on the wood. Close- 
rained woods, such as ash, beech, birch, 
nd mpl, regu no lr, wie ska 
‘pen rained wood, requires 2 paste fie. 
Hoy beau han st rain, yellow 
pine requires aliquid filler 
Paste filler should be thinned with tur- 
pentine toa brushing consistency and ap- 
Plied by brushing it frst across the grain 
Frith a cif brush, allowing it to dey for 
ites, and then remov 
the excess by wiping across the grain with 
clean burlap of excelsior Alter twelve 
hours, the surface thould be sanded light 
Iy-and wiped clean with a bensine-moit- 
ened cloth, Liguid filer is applied with 
Brush just as ft comes from the can. 


F THE fsa Soh sto be varich, ap 

‘with a full brush across the grain 
and then brish it lightly with the grain 
At least two coats should be applied with 
from forty-eight to seventy-two hours al- 
lowed between coats for drying, It is im- 
portant in all (Continued on page ) 
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YOU DON'T HAVE 


TO BE RICH 
to Retire on 8200 a Month 


“LL DRAW an income of $200 a month 

for the rest of my life, as soon 98 
Vim 55,"said a certain man, talling of his 
plans for the future. 

“How can you do it on your salary?” 
asked his friend. 

“Basy," said the frst man. “I'm buying 
‘8 Retirement Income on the installment 
plan. My income of $200 a month begins 
when I'm $5, and it's guaranteed for life. 
No depression will ever worry me. 

“What's more, if T should drop out of 
the picture before my retirement age, my 
wife would get a regular monthly income 
for the rest of her life. 

“That sounds good,” said the other, 
“but what if you're totally disabled, and 
can’t make your payments 

“Edon't have to worry about that either. 
before Ireach $5,seriousillnessor accident 
stopa my earning power for six months, 


Fine. Can you tell me how much this new 
Retirement Income Plan would cost me?” 


What Does It Cost? 


“How much you need to save each 
‘month depends on how old you are, when 
‘you want to retire, and the size of the 
income you will want, 

“Why don't you write for the book 
called "The Phoenix Mutual Retirement 
Income Plan’? They'll send you @ copy 
free. It tes all about how the plan works.” 

Here's your chance to find out how litte 
it costs to retire at 55, 60, or 65 with a 
monthly income of $100,$200,$3000r more. 

Write the necessary information in the 
‘coupon printed below and send itnow. You 
will be mailed a 24-page book that tells all 
bout this new plan. It tells how this plan 
is backed by the Phoenix Mutual, an 83- 
year-old company, with over half a billion 


ee mo 
=e eee 
aise ~ ies 
ime Oo @ BEES 
Tieeta Danity PHOENIX Tee coon oe 
income besides.” MUTUAL your convenience. 
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‘Think of it—only $1.00 exch 
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Manu, "Ts tow price a 
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fale iter” Nov unt moka of WORDS, but 
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stage of the job. ul sized books, about 200 
agen ench. Sold separately—take your choice 
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HOW TO REPAIR FLOORS 
IN YOUR SPARE TIME 


‘Continued from pa 


varnish work that the room temperature 
be at least seventy degrees Fahrenheit. 
Shellac, although applied in much the 
‘same manner, must be brushed on quickly 
to avoid marked overlaps. It dries faster 


is ga 
id work. Combining the 
action of both the filler and the outer fin~ 
ish, it penetrates the wood and seals the 
surface against dirt, grease, and moisture. 
vis applied with a lamb's-wool mop or a 
brush, the final coat being buffed with a 
polisher or electric polishing machine 

‘Not every floor-repar job calls for com- 
plete refinishing and polishing. In many 
Eases, the home owner can improve the 
appearance of existing Mooring merely by 
removing squeaks and hiding the telltale 
marks of normal settling. For instance, 
Toose boards that invariably cause ann 
ing squeaks generally can be silenced with 
afew wire nails. Firs, find the loose end 
of the board that is causing the trouble. 
‘Then, drill two holes through the board at 
opposite angles, ‘Finally, drive in the fin- 
{hing ‘nails and cover their heads with 
putty. 

Tn a similar way, a few minutes spent 
with a hammer and nail set can remedy 
the unsightly cracks that often develop be- 
tween the baseboard molding and. the 
flooring. In cases where these cracks oc- 
‘cur, it will be found that the half-round 
‘molding at the bottom of the baseboard 
has been nailed to the baseboard instead 
of the flooring, Simply loosen the mold- 
{ng strip, remove the ‘nails, and renail i 
in place by sinking the nails into the floor 
boards. Any’ additional settling then will 
merely pull the baseboard away from the 
floor but the crack formed will be covered 
by the molding attached to the floor. 

Cracksalso often develop between boards 
fn a floor because of settling. If small, 
they ean be filled with putty, but large 
‘openings should be filled with wood 

"The cracks are cleaned by drawing a 

iged chisel along them. Then 
3 one-half-inch board saw a long 
i, a trille wider than the crack. with 
4 bevel on one edge. Spread glue on the 
bottom and square edge, leaving the bev- 
eled cage dry, and drive the strip into the 
crack. When the glue dries, the strip can 
be sanded oF scraped tush with the floor- 
ing 


'N CONCLUSION, a word about the care 

of floors will not be amiss. First of all, 
fon any wood floor avoid the use of soap 
and water. Dust it with a floor mop and 
0 over it occasionally with a rag or mop 
moistened with floor oil. As soon as the 
finish starts to show wear, a new coat of 
should be applied before the dam- 
age becomes too great. 

Remember, floors are scuffed and 
scratched as’ is no other surface in the 
house. To keep them in first-class shape 
requires only a few minutes a month but 
to renew them, once they have reached 
the eyesore-stage, takes time and money, 
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~ GOULD GAIN FLESH 


NEW EASY WAY ADDS 
5 to 15 LBS.—QUICK! 


YOU know doctors for years have prescribed yeast 
to bald up health. But how with this new yeast dex 

covery in tablet form you can get far greater tonic 

resulis than with ordinary yeast—regain health, and 

Put on pounds of firm flesh—and in a far ahorter time, 
Not only are thousands quickly gaining 

looking pounds, but also clear, radiant 

from indigestion and constipation, new pep. 


Concentrated 7 times 
‘Tis amazing now product, Tromloed Yount, made from 1 
aly eulared reer ef yenat imported from Barope 

east knawnecwhich by 4 new procar a concentra 
ies mde? tines ers poorer 
Tot that fa not all This marvel, health-bulling yeast 
la thenVronized with kinds of strengthening ons 

dey, 0a 900 a 

eh fat chest dove 
Ueigrain clear t betly-2you'se Snow persons 


Results guaranteed 
ter how skinny and weak you may be, this marvelous 
new Lronise ‘thould Daild you up tn a few ehort 
Te has thousands. 1¢ you are not delighted with the 
of the very first package, money back instantly. 
Special FREE offer! 
| To start you building up your health right away, we make this 


Mbwolutely FREE offer. Purchae 0 package of froniaed Yeast 
ey Wor and mail (to un with a 


Eenanted inte ery fe 
fil druggists, Ironteed Yenst Coy 
net Bape Thi Adlanta Ga, 
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EDGEWORTH’S 


BEAUTIFUL, NEW 


Chhisiimis 


TO HELP YOU 
make a hit with 


PIPE SMOKERS 


Look down your Christmas list. Do you 
find there a pipe smoker or two? Then let 
‘us give you a hint about these fellows who 
smoke pipes. Their devotion to their pipes 
ina far deeper affection than is given any 
other form of smoking. Naturally, any 
gift. which increases this beloved pleasure 


Edgeworth blend gives the 
pipe smoker a combination of delightful 
mildness and rich tobacco flavor not 
often found. 

‘This year’s Christmas gift packages of 
Edgeworth sparkle with beauty. Rich 
silver color with red and green decora- 
tions. ‘The pound humidor tin, and the 
poundsand half-pounds in vacuum packed 
‘tins—all are provided this season in these 
beautiful Christinas cartons. If your to- 
bacco dealer eannot supply you, send us 
your list of pipe smoking friends and your 
greeting cards and we will gladly take 

ipping without extra charge. 
Larus & Bro. Co., Richmond, 


TO EMPLOYERS 
ow many ppesmaterson your salary fist? How many ol, 


out co serine yoo arse pp) Tg ot 
Fiver 


Aout the new 19 Eageweth Christ package be 
‘enna apply you the Edgeworth glad oak 
‘heal your eer fr you. Wateto usa heures she, 


10 


“KIT G—Revenge 


ANDMADE gifts outrank all, others 
at Christmas. A ‘neatly made ship 
‘model or a piece of “hand-Snished 
furniture is always ‘welcomed. Unlike so 
zany other Christmas presents, it has lasting 
‘Value and will give pleasure for years to come. 
Tn constructing. gifts of this type, you can 
save yourself much time and trouble by mak- 
ing. use of our construction hits. ‘These are 
divided into classes, as shown in the follow 
Ang list. 
‘Our standard ship mode kits 
have all been especially designed 
for Porvtar Sctrxce Mow rity 


‘ery Club, All the necemary raw 
materials are included, together 
with fullsize blueprints and in 
Structions. The models them- 
| selves, although not particularly 

hard to build, are of & very fine 
type, and the larger ones: such 
as the Hertford and the Wen 
dderer are worth several hundred 
dolars ‘each if carefully. con- 
structed. 

"The easiest models to make 
are thove designed by Theodore 
Gommi for the Popalar Science 
Model-of-the-Month Club. They 
are beautiful litte waterline 
models, made of balsa ‘wood. A 
unique’ layer-built method of 
| construction is used, s0 that they 

fan be put together with no 
other tools than a. pocketkaife, 
‘Some razor blades, and a pair of 
pliers. These kits contain all the 
Faw materials, paints, Blueprints, 
{and, instructions 

"The simplified ship model kits 
form a third and intermediate 
lasifcation. They are of the 
Same general construction a8 oUF 
standard models, but are very 
‘much smaller and require mud 
Jess work, Io these kits the halls 
fare furnished roughly shaped, 
‘and various finished and semi- 
finished parts are included. 

in the ease of our furniture 
kits, all the machine work has 
been completed, and the parts 
can be put together after a tile 
hand finishing and fitting have 
| been done. These are distinctive 

custom-built designs and are of 
Superior quality throughout 
Only in the more expensive and 
exclusive furniture stores will 
} you find their equal 


Construction Kits 
Will Help Solve Your 
Christmas Problems 


KIT F—Materiais for 12-in, model of Atanhattan 


STANDARD SHIP MODEL KITS 
A. Whaling Ship Wenderer $6.90" 
‘A. Same with ll hits “740 
D. “spanish alleon, 24 ease 
DD. Same with bull block 65 
E. Batleship USS, Texas, Sellweee 695" 
EE, Same with bull Wits sawed 74 
G. “Plisabethan gallon Revenge, 28 in, 6.75% 
GG, Same with bull blocks shaped. 

L, Farragut’s flagship Wortord, a steam 


Suis 


KIT. S—Atlamtie 
and 5 ‘et 
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KIT No.2 


xr 
shed 


| this t Captain McCann's latest model 


dail sop-taat, 33964, billonen 795 

Ta dae ik lt sad 

| nS sedW shapeene wate 
MODEL-OF-THE MONTH KITS 

M4 Aire are Soraegs, Veda 10 

Nr for US destroyers ich 68a 3s 

&: Tine 8st ent the 


P. Cup yacht Rainbow, 7Y-inn 75 
R. U.S. cruace Terceloora, 11} 1.00 
| gs sss 


| Adana), 394s 
ito models in 
SIMPLIFIED SHIP MODEL KITS 
F, Liner $$, Manhattan, 124 
Hi Cruler USS, Indionapol 
Je Clipper ship Sea Witch, 18a 
FURNITURE KITS 
No, a. Solid: mahogany tray-top table 23 
in high with a-15 in. diameter tope Ready to 
iiiemble, but without ‘hashes oe 
‘No. 4, "Solid. mahoeany. book trough 
in. ton, pn, de, aad 44 nigh ove 
Ready to assemble, with Aber so 


ve 


int 150 
180 


No. g.Soli mck maple tantiag wall ick 
wih out er wine i 
iniy to auton ted ssi nhc 
dock maple ute abl, tap 
in begat 123% i, Ready vo act 
ta aa ced rs 
the Minot Rie. at 
cet te Mary lpn charg Germ al 
ohare it enc eat COD 


thick Incline f(r bend ©. 0. D. 


ee 


aes 7 


a a 

Please remember that Kits can be sent 
00D, Caceres pote ones The er 
‘wade uiy"in the’ Une Stats 
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CONVENIENCE ¢ 
Takes kitchen routine easier 
gy dewerts apd dingy dahes to 
5d sparkle to-daily menus~thrif 
the houschold budget 
Exery month for the years to come! 
‘Thats whae « Christmas gift of a 
GE will mean. And added to this 
will be the chrill of having the 
Finest refrigerator in the world. 


‘The G-E Monitor Top is universal 
Fecognised ar the standard of ex 
‘elience: Ie carries 5 years protection 
‘Sgainne failure offs famous sealed: 


for only $1 
year—yer it costs no more than 
‘thers having comparable capacity. 


You will of course find all the 
modern convenience features in 
GE reirgerators. Prices and terme 
were never lower, And the Gel 
Till pay for itsell boc sinter and 
Rimperince food savings aes 
Pomible. Remember, is always 
Fommertime ia the kitchen! For 
nearest General Bleetric desler 
Sec “Refrigeration Electric 

‘lassed pages of your phone book. 


General Electric Ca, Specialty Appliance Sales Dep, Seon Meta, Nela Park, Cleveland, Obie 


tha willenacty 
nt Price amd terme 


peated | 
Donate 


GENERAL @@ ELECTRIC 


ALL-STEEL REFRIGERATORS 


u 


Maybe the Eskimos Do Use 
Electric Fans, After All 


Heide Stace wee 
se Praia Eevee Wah Paw 
rg paged es 
esses bel ns ne ea 
aces cir tees seh a 
to your attention the 
ferceics Paes 
eae 
ICES 
landers) enjoyed the 
fi A 
ao 
tae Seite bee 
Seven ens ete 
seas 
By eet cer 
nag 


i Teaves. Phe Ti i a monocoty- 
Tedonous plant whose pithy branches erai= 
pate in one Ranger of twofot kv. 
awn tice hile, seated “on sippery 
leaves on dry as the Hawaiians would 
uly as opal ef comsing on ie 
Sed runters “PW it, Wainy Osbu, TH. 


This Shell Game Is 
A Matter of Inertia 


ota ‘to continue in its original course 
than any other similar weight would have in 
the circumstances under the law of intertia. 


‘The plane itself would have the same. mo- 
mentim, in proportion to its mass. The de- 

ve part of this problem is that we con 
tier the projectile, because iis & project 
‘i going at a terrific speed. We forse 
mali the pane k sales to he ase ewe, 
SO‘AN, Perth Amboy, N. J. 


A Place for Everything 
—But Try To Put It There! 


ithe diagram and mumber the squares from 
ane ove Ct out ive 

Dees of eardbos 
umber them from one 
tovive. Place thee 
‘ards on he numbered 
Squares, butin the order 
Istakses. The problem 
isto pet all the cards on 
the squares of corre 
sponding. pumber. A 
tard cam be moved to 2 
Vacant square adjacent 
wit iy or 
ena DO on in Our 
Xgonally, T hope to sce solution soon in 
Readers Say--AH., East Liverpool, 


aR 


3 


a 


you publish aries ca watch sed hi 


Hah 


‘do you think 
You're going?” oF 
"Who told you that 
you could “drive a 
far?"? OF course, you 
ould have a panel 


perfect rendion of fat undid foe 
Taaben)Tntay epee tie covers shoot 
doer). Ta my expres te cover 
ninety per cat of the demands for inter- 
‘iver communication “BAH, Reno, Nev. 


‘The Bee Controversy Ends 
—With a Sting, of Course 
Tuaxxs, ECB, Sioux City, lows, for ade 


silting, in the Sepiembe tue that soa were 
tala when pou sted tit worker beet 


corrected your statement. Your only claim 
‘pow i that you have "a perfect right to 

2 worker bee neater if you feel Hike it.” 
Certainly, you have a periect right to call 
a neuter, or a bumble-bee, or a bornet, or 
‘nything ele, if you feel like it, but that 


5; 
5 


wworkee bee rally rogardiew of what You 
Eig els quit--CHB, Canaan, Conn 


Her is a problem would lke some of 
Teaders to salve: Two men are 
freight train, which is 


ses), 


your brilliat 
At opposite ends of 
fitty ‘miles 
‘The man in 


i 
Ferkeess 


if 
See 


E.A.T.'s Green Dots Are 
Identified as Chlorophyceae 


‘Tue letter of E.A.T., Charlotte, N. 
that be discovered under his microscope. 
colo: of bluegreen dots held tozether by 
protoplasm. T believe that what he saw was 
the volvox, or colonial green alae, which may 
bbe found in aquariums. Volvox is a colonial 
form consisting of many cells embedded in a 
jellylike substance, ‘This seems to answer E. 
Ais description of the objects he saw, and 
he ener iw camining ee from a, 
‘door aquarium, according to his report. 

‘may develop to the size of pinheads and roll 
through the water like & porcelain. platter, 
For further information he might look in any 
botany book under the heading of Chlorophy 
frag oF ereen ale “HLL, San Franco, 


A Friend of Morpheus 
Bans Synthetic Slumber 


As oxr of your most faithful readers, T 
wish to protest azainet the suizestion made by 
R-P.B., Baltimore, Md, in the October issue, 
He wants the scientists to go to work and 
cicero ft eps that we can 
stay up wtand watch civilization ad- 
vance. I'm not exactly a cynic, but I believe 
Uist te world woul be a beter ace if most 
‘eople slept eighteen hours a day instead of 
‘ight. You never heard 

‘of anybody getting into 
trouble while be. was 
asleep. Science is all, 


Fight in its. place, but 
‘hen it goes to giving 
Us tabloid food, canned 


like my ‘ep, and ihe 
ny thine tha cam keep 
ihe from getting is a 
ew hue of Forciat 
ESvcr Mostuce. T sugeest that RPS. 
inane around a nicht chub for while and see 
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hhow fast civilization advances around two 
geack in the morning BED. Davenport, 


Now For a Little Fun 
With a Frustum 


aac submitting two problems that may be 
of interest to your readers, First, to find the 
length of a conical helix 

or tapered spiral im- 
Dressed (wound) around 
ffrustum of the dimen: 
sions given below. Con- 
Sider the helix as having 
fro diameter, as a line 
hhas no width. The lead, 


or distance between 
tras of the helix, meas- 
lured along ‘the slant 


height, is ten "inches: 
the vertical “height of 
the frustum 


{initia temperature of zero degrees Fahrenheit, 
snd put into.a furnace or heating oven whove 
temperature is 600 degrees Fahrenheit. What 
Tength of time is required to heat the cube 
throughout to. the same temperature as. the 
heating oven?—E.A,, Sault Sainte Mari, 
Mich. 


An Inveterate Cut-up Supports 
the Dissection Movement 


1 sows with M.G, New York City, aboot 
thy Amateur dnetion Saprtment. i ave 
{xt apa srs of retors from the eto 
the Nie since I wat fourtec od 
ot coune Ihave quite a Met oy 
Slcfand past moriom examinations of anal 
‘Another request would take i that 9% 
po liao contin Xn an ee 
peony echoes Ths aparaas would 
gist aid to me in ty Wonk on animal 
S48, Deon, ich 


They Have Rainbows at Night 
in Hawaii, Too 

was interested in the seeount given by 
GS, Sydney, Australia, of the rainbow he 
saw at ight. T came to the Hawaiian Islands 
in"1023 and soon heard about the nocturnal 
rainbows which are quite common ia the val- 
feys near Honolutu.—E.MJ., Honoluty, TH, 


A Department To Advise 
Puzzled Inventors 


Asan improvement to your 
not open as What To Tovent 
‘hing of hi hind are ale tee pb 
Tshed, but they are gotten up by people wh 
have fo conection with real teehnal and 
industrat problems. Therefore, Tsugeest that 
You wite letter to various fads com 
junielchemleal, mosharseal raion, ee= 
Tira, automobile, shipbuilding, war supply, 
tno fortran them toe so a 
rblems concerning improvements sod. ew 
Fiventione nesded in thelr opera Seas. ‘Tho 
amwer should be bs no 
tmeans bret or popula, 
Burvery exact and 
teckel, providing in- 
formation ss to, hat 
hs already" been done 
inthe same Ie, 
would publish theve 
fate forthe information 
at inventor. 1st et 
Sonaly interested instch 
Srtces became 1 am 8 
cht engineer with a 
fnventive turn of min, rs 
tinemployed at present ‘on azount of 
preaion—VEtt, bas Angelo, Cat 
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Apparently Darwin Never 
Thought of This 

Is sxcaxo to evolution, T chink that a good 
argument against it i chemistry. Take, for 
instance, water, H.O. It has been here since 
along time before man, andit has not changed, 
Neither have any of the ninety-two original 
clements. They combine in Ged, unchanging 
Proportions. T do not believe that it can be 
shown that anything else has changed ma- 
terially, ether—LS.B, Fullerton, Calif, 


This Would Make Us Angels, 
One Way or Another 


1 ave beard of people raising themselves: 
ss high ws ten lectin the ai om birdie wines 
Sd other, as sport on the seashore, jmp. 
i of sphere balloons. T wonder why no 
fone fas Uhoasht of combining these two eae 
i deve an out which wold ince 

tof rites, made of canvas stretched on & 
ligitewesht imme of proper ce and prox 
Portion, togvther with 4 faloon ofthe di 
Fie'tspe, of such dimensions that it would 
spend ‘weit abort halt that of «man. 
‘Take neroune could be divided isto three oF 
four compartosets to oller greater amurence 
of salcty. The wings ould be stached to the 
‘man's arms so a 0 be swung by the same 
teotion as a bids, while the drible, t= 
Liched By strap fom above: would ive a 
‘ita amount of ‘Fe mans boty 
trou pretcraby be t's bona postion 
Inthe ‘airs The wings 
would have a concave 
Tape underneath and 
Cont two leaves di 
Se omstialy a 
ined i the ma 
that when swung “up 
wards they woul fold, 
nd when ung down 
Sard they. would open 
and bebe fn that pas 
Hida bys catcher af te 
Hinge Tis movement 
twould make the neces 
Sry rotance throurh the a 
‘man almost vertically and propel him through 
sac Direction coud be Gntraled by twit 
ine‘ the arms and hand The legs ght be 
feqioped eth Raps this were found nee 
‘Stuy to maintain equim such a mtn 
Si ive woud possess many advantares ovet 
present-day sliders It would make i pnsble 
ne op ae air se jumping oes 

top or being Walled bya aiplane 
‘rong winds the balloon would prevent false 
rvents from dashing the operator to earth 
Teco land most anywhere. Speed would 
not be great, became ofthe resistance afered 
by the talloon, but this woul be coronene 
By the greater safety. Other ental features 
Pell eave to the experimenters to dncover, 
+ F845, Soo Patio, Bras 


to raise the 


Inventor Suggests Wieing 
Jails for Sound 


® 
E 
R 
Ip 
hts 
Hf 
flies! 


ty 
34 
Qe: 
20 
iF 
$] 
i 
He 


ve 

4g 
: 
Bh 
Me 


and putting in a pin to keep it from turning. 
HJ, Kansas ‘City, Mo: 


Never Start an Argument 
With a Stamp Collector 


Tsnroctn like to ask G.D,, of Jamaica, N: 

¥, Ait cations which cle to me ater 

reading his reply to my 

Iie ey Raden 

Sty: Would be advise 

a person not to collet .HOLD HIM! 

Stamps just because he == 
notte a take fo 

stamp from 2. genuine sie 

ot Doe tat 

every. samp colecor 

fas to be Schema? 

How’ any” callectors 

fre there in this coune 

ity who tse. chemicals 

(other than benzine to. 

See watermarks) to tel true stamp from, & 

‘kc¥"Tam sare hat most collectors would 
“Not to the fist two. questions and 

to the thira."T hope you wl 

ish ths Steer that reader of Ot 
‘Say won't think that they have to: 

iy chembtey afore taking up the greatest 

fot ithe wor stamp cating LS, 

anger, Ate 


J.B.K, Should Have Stretched 
Imagination, Too 


Acayram the qvaton of JB, Belle 
soos ens rate oped batt 
find snd c's Wits wot ey scl 

Teg ot chcieterse cf iced 
te leh 100 fot of wie ha tna ad 
‘Ta snes Soe ote tle te 
Ital neous. beonen“cheamterenes 
td ume Comequenth 160 et aed 
Sects Lae nh ect ie 
tet pater covumfeence and heeore 
505 Tet ‘oretas ocr oe 20k 
fretatn fA old ek in ademas 
Boe ee eens ies eels 
siete by JK and tee we tow 
tthe shi ne fot in date and suet 
ste srund hen 00 fe he ce 
tn az teeh t ee te 
tac rnd, would the ape eet 
orice than nthe fst apc? Wile the 
tra anna i ough 6 ae 
fers obvi ht 109 fet nde to any 
eieunferece reals i the se amount 
rns the dumeter 4 conse 
the adn wiih act the dance roy the 
crea ce te hetien gta OA, 
Broce, SY 


Tey This Crystal in 
Your Microscope 
1 avr, microscope and my specialty is 


cya Here sa sand formula for a ea 
ital 


GUESS THAT'LL 


And the Grass Is Barely Up 
After the Goat Problem 


By rms time, Tam sure, CCB, of Los 
Agel, Calf has em tod where the. 


Called “extra iquare inch” ‘came from, 
farea he was so ansious 

to ind i Jat plain open 
space, Nove let him 0 
wer one! A cow fe ted 
to the fence of a circ 
lar field containing an 
area of exactly five 
acres, ‘by. & length of 
ope suficient to allow 
her to graze over one 
acre. How long is the 
rope? My diagram ie 
Tnstrates the problem, which ought to give a 
litle entertainment to your pasturage experts 
JBL, Alesandria, Va. 
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How SCIENCE MEASURES 


tells you 


Dr. A. H. Ryan, well-known authority, 


here exactly how he measured 


the effects of “auto-fatigue”” on the human body dur- 


ing motoring, and the 


"TIS a well-known fact that chousands and. 
thousands of motorists sufer from ‘euto- 
tigue’ That is, long, hard drives, 
covering great mileage, or city driving with its 
dificult trafic conditions, often produce 
physical and nervous exhaustion. 
“In my laboratory at Chicago, we deter- 
to make a sound, scientific study of the 
nature and extent of this exhaustion, and to 
find out how it might be overcome, if possible, 
“First I developed or adapted a number of 
cial instruments, all highly delicate in 
nature, to make these experiments. 
subjects, I chose aeveral carefully picked 
college men, and put them through a scrcs of 
experiments extending over several weeks. 
Each driver reevived the same tests under 
practically the same conditions 
“Records were taken every morning before 
the driving started, then the men set out ina 
body, using different makes of ears, for 200 to 
400-mile trips. Records were kept at varying 
intervals during the drive, and « complete 
‘comparison made at the conclusion. 
"Thos, after a man had driven 400-miles, 


astounding facts he discovered. 


we could check accurately how much fatigue 
and exhaustion he sufered, in contrast to his 
‘condition at the beginning of the day. 

igures for each make of car were kept, and 
was interested to note that the drivers on 
the Dodge car showed 54° 1065" lest nervous 
and muscular impairment due to fatigue, than 
drivers on other cars tested.” 


Easy On Your Pocketbook, Too! 

‘The sensational engincering advancements 
that give the big Dodge its easier riding qual 
fic, have an important bearing on economy, 
too. Vibration—the enemy that is slowly, 
steadily shaking ordinary cara to picces—in 
smothered, 20 Dedge lass longer. You don’t 
have to pay out money for the repair bills chat 
constant vibeation caus, either. 

Remember, the name Dodge on the ear you 
buy means tha eis backed up by nearly 20 
years experience in building neatly thrce mil 
lion fine vehicles. Engineering genius i 

atched by manufacturing genius! The result 
is reflected in important operating economies 
For example, Dodge owners report 17 to 22 


“Auto-Fatigue” 


By ANDREW H. RYAN, M. D. 


miles ona gallon of gat. Hydraulic brakes are 
not only self-equalzing—for safe, smooth stopa 
without swerving—they also save both tires 
and brake Tinings, Valve seat inserts save 
135, postpone valve grinding for thousands of 
cara miles. Dodge ia s0 well and eareflly 
toile thae ie is bound to save you money, be 
2 better investment for you. 


Dodge Advantages 

‘The astounding results of Dr. Ryan's tests are 
ue to basic and radical advantages in Dodge 
‘enginccring—to dozens of special comfort f 
tures that make riding easier. By aremarkable 
invention known as Floating Power engine 
mountings, vibration in a Dodge is completely 
smothered: ‘Then, too, Dodge utilizes rubler 
at $6 vital points—protection against road 
shock, noise, bumps, and rough riding. 

‘The Dodge type of independent front-wheel 
suspension is also a means of increasing 
comfort. 

The easy action of hydraulic beakes assures 
easier, smoother operation—less fatigue. 


Make This Test Yourself 

Go to any Dodge dealer and ask for a free 
copy of the booklet describing Dr. Ryan's 
tests, Drive a Dodge. See for yourself 
that Dodge is easier to drive, that it is 
‘easier on your nerves, that it gives an 
tirely new kind of comfort. Dodge Brothers 
Corporation, Division of Chrysler Motors 
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A Challenge to Science 


LAMES which turned the lusurious liner, Morro Castle, 
into a pillar offite off the New Jersey coast, a few weeks 
ago, have lighted up once more the age-old problem of 
fighting fires on the sea. With more than 100 persons 

dead in this greatest of recent maine disasters, people all over 

the world are asking: Can such tragedies be ended? Can con 
pletely fireproof ships be built? Can 

‘In search for the answers to these universal queries, I have 
talked with steamship officials, with naval architects, and with 
fire prevention experts. They have told me what they have done 
and what they plan to do. ‘They have showed me innovations 
and ingenious mechanisms which they hope will go far to elim= 
inate the human element and automaticaly throttle fires before 
they can spread. 

Tn recent years, crack new liners, designed by able naval 
architects according to rigid Government specifications and 
built in the best shipyards in the world, have been victims of 
fire. The French giant, L’Atlantigue, burned in the English 
Channel last year, a $20/000,000 loss 
Twelve months before, ancther ace 
ship of the French merchant marine, 


ence bring safety to t 


By Joun E. LopGeE 


the George Philippar, was gutted by fire in the Gulf of Aden, 
About the same time, the Bienville, pride of the Southern Pacific 
feet, burned at New Orleans, La., with a million-dollar loss. 
‘The North German Lloyd liner, Muenchen, was destroyed by 
flames in New York Harbor; the Segovia went up in smoke at 
the pier of her builders in Newport News, Va., and the palatial 
British motorship, the Bermuda, burned in the harbor of Belfast, 
Ireland, 

‘At exactly the time the Morro Castle was becoming a floating 
torch, seven miles from shore, the Grace liner, Santa Rita, was 
racing up the Pacific for Balboa, Canal Zone, with a fire in her 

old.” From Calcutta, India, from Honolilu, Hawaii, from 

hhave come reports in recent years of 
burning liners. This (rail of maritime disasters encircling the 
lobe is a challenge to science: 
the best you can do? 
is: No! 
see why the answer is justified, let’s run back for 
‘a moment over the progress that has been made. Take a single 
imple from the annals of the sea: 
Tt is a bright, May morning on 
the North Atlantic. The Royal Star 
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freighter, St. George, is ramming her bow into cris 
and foantstreaked billows. Her hold is packed with 
‘cotton bales and bags of castor beans. 

‘On the bridge, the officer of the watch balances 
‘himself on heels and toes to the lift and fall of the 
heavily laden ship. His gaze wanders from two 
sailors splicing hemp cable on the forward deck to 
the tal hooded ventilator leading to Number One 
cargo hold. Instantly he snaps to attention. Curl- 
ing thinly from the ventilator cowl, then coming 
more thickly, dark and ominous, is smoke! 

He roars through cupped hands: “Forward on 
deck! Swing Number One ventilators out of the 
‘wind! Lash tarpaulins over them! ‘Make it lively!” 

The sailors are on the jump. ‘He summons the 
Captain, turns out the off-watch, orders the fire- 
amps farted, runs out the hose an relieved of 

is watch, goes below to investigate, He cautiously 
‘opens a door to Number One hold and then slams 
it shut_again in the face of rushing smoke and 
flame. The ventilators are still forcing air into the 
hhold where fifty tons of cotton are ablaze. 

“The men try fighting the fire with steam jets 
‘The vapor scems to help the blaze, They decide 
to flood the hold, Hour after hour, the pumps pour 
salt water into Number One. But the walls and 
deck grow hotter. The cotton in Number Two hold 
catches fire. Then Number Three, packed with oily 
beans, begins to burn. The deck planking is curling 
‘and sthoking, Spurts of lame pour from the hatches, 
the ports, and lastly, from between the buckling 
plates of the ship's structure 

‘The vessel is hove (0. It rolls from side to side, 
far down by the head, loaded with tons of water 


This aerial view of the Morro Castle shows her blazing from stem to stern 


Left, a new smoke detector with the 
‘cover removed to show interior mechan, 
isn. The lights at bottom shine through 
tubes so eseaping amoke glows like fire 
Below, valve manifold by means of which 
smothering gas is turned into the hold 


For forty-eight hours, the men battle the flames, Boats 
are slung overside, Finally, with a crackling roar, a steel 
hatch cover collapses into'a hold. From the opening, a 
pillar of smoke shoots skyward, streaked with sparks and 
flame, ‘The battle is lost; the sbip is doomed. 

‘On the bridge, the Captain, burned and choking, gropes 
for the whistle-pull. The mournful blasts of “Abandon 
Ship” sound over the empty sea. Boats slide rapidly down 

to the water. The crew pulls fo a safe distance and then 
waits to watch the end, ‘The columa of smoke rising above 
the funeral pyre of their ship, they hope, will bring a 
rescuer. 

‘That is the story, repeated a hundred times, of fire at 
sea before the days of the radio and improved equipment. 
No matter how alert the crew might be, if fire began the 
‘odds were overwhelmingly against. them. 

“In contrast, consider the experience of the Santa Rita 
With sixty-six passengers aboard, this twin-screw, oil-burn- 
ing liner was heading up the Pacific, 200 miles from Balboa, 
Canal Zone, early on the morning of September 9. Fire 
broke out, in Hold Number Three. Immediately, emer- 
ency tanks of carbon dioxide, the colorless, heavy as 
that puts the fizz in soda water, began pouring their con- 
tents into the hold. ‘The gas ‘settled toward the floor, 
formed a blanket of vapor over the burning material and 
kept the oxygen away. ‘The flames died to a sullen glow 
and remained in this condition until the vessel docked at 
Balboa. Here marine firemen boarded her and extinguished 
the last of the blaze. None of the passengers had been in 
‘danger and the damage to the ship was slight, 

Had the St. George carried this modern gift of science, 
her fire could have been held in check with equal ease, 
Liners now under construction will not only carry carbon 
dioxide but will have an ingenious network of inter-con- 
necting. pipes incorporated in their structures, ‘Through 
these pipes, compressed carbon dioxide can be shot to any 
part of the vessel at a moment's notice. 

Like nerves running from all parts of the body to the 
brain, these pipes will lead from all over the ship to a tiny 
oom’ set on e near the chart house, Hardly six 
feet square, such fire headquarters, in their simplest form, 


Here is a typical cargo protecting system. In these cylinders 
ig stored the carbon dioxide which, released into » burning 
hold, will smother the flames without damaging the cargo. 
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vill contain three large, glass-fronted cabinets packed with 
numbered lights, annunciator flaps and flat nozzles. Around 
them and on the walls will be gongs of all sizes and tones, 
Push-buttons, switches, telephones, and plans of the ship's 
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With this portable carbon-dioxide extinguisher, a small 
Dlaze can be fought. Note, the cloud of heavy gas 


fire system with every protective device indicated. 

Every bout of every day, whether the ship is in port or 
at sea, a trained fire guard will be on duty in this tiny com- 
partment, All: notifications of fire, whether automatic, vocal, 
OF manual, will come here to be translated by the guard into 
split-second action. 

‘Imagine, {or instance, that a fire breaks out in the hold, 
‘The fire guard is siting before his battery of nozzles and gongs 
reading a magazine, Suddenly, he lays it down and sniffs suspi- 
ously. A faint acrid odor is increasing in the alr. Glancing 

ickly at the cabinet containing the rows of flat, vertical noz- 
ales, he sees smoke rising from one of them. ‘The brass tag on 
the nozzle reads: “Lower Hold No. 4” 

Tnstantly, the guard flashes word to the officer in charge of 
1 battery of carbon-dioxide cylinders stored near the upper part 
Of the engine room. Standing in long rows, like the pickets of 
a fence, these cylinders, often as many ax’ 100, are connected 
to a manifold with valved branches leading to all the holds. 
Every opening to Number 4 is quickly closed. Then the officer 
‘opens a valve and earbon-dioxide under 1,500 pounds pressure 
rushes into the compartment. Flooding the hold, it chokes out 


the fire without damaging any of the goods which remain 
‘unburned. 


When the officer opens the valve, he automatically cuts off 
the upper part of the pipe leading from Number 4 to the fire 
headquarters. This arrangement makes it possible to use the 
same pipes for the smoke alarms and the gas. The detector 
system at the cabinet continues to function for all other parts 
‘of the vessel while the fire is fought at one point, Fans, pro- 
ducing a continuous draft, draw air up the alarm pipes, thus 
bringing smoke to the lookout at the first menace of flames, 

Not long ago, the Alaskan steamer, Alameda, nosed her way 
into the harbor’ at. Seattle, Wash., loaded with Copper. A short 
circuit started a blaze. The fire gained headway and strange 
lavender flames. enveloped the superstructure, They came 
from the, copper ore in the hold. Fireboats pulled alongside 
and fought the blaze. It was a losing battle. With acetylene 
torches, firemen cut their way through metal plates to rescue 
two trapped sailors. Finally, with hope of saving the vessel 
gone, tugs towed it out into the harbor away from other craft 
and let it bum. When the flames died down, $600,000 shi 
hhad gone up in smoke, Only the warped and blistered bull 
remained, Rapid-fre use of a carbon-dioxide safety system 
probably would have saved the vessel. 

In the case of the Morro Castle, alarm tubes had been in- 
stalled running to the bridge. But, because they brought an 
‘dor of hides from a hold, according to testimony given at the 
investigation, the captain had ordered them stopped up. 

‘Thus, removing the human element from ship alarm systems 
is a major problem. It is the weak link which science is 
to eliminate. By means of automatic mechanisms and 
sitive metals and ingenious robots of the laboratory, experts are 
‘now blazing a trail toward systems independent of human action, 


ONE roup of research, men, for example, has been expe 
menting with photo-clectric cells, magic’ eyes which react 
instantly to any variasion in the amount of light striking them, 
When smoke begins to pour from one of the nozzles, it cuts off 
‘a beam of light projected across the opening upon the cell and 
SeAvolber adaptation of the al makes it practical 
ther adaptation of the alarm pipes makes it practically 
imponible to ignore the signal although they are entirely silent, 
If smoke issues from any of the openings, a light trained up= 
ward from within eect from th partes and produces a 
Striking display. escent fountain seems to light up 
the wheelhouse. ‘The quartermaster cannot overlook at 
even the officer of the watch on the (Continued on page 128) 
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HOUR 
morning, 


before daybreak one 
pale-faced 


eles, Calif, Making sure he was 
served, he hurled a brick through the win- 
tore. Quickly he stepped in and 
helped himself to twelve machine guns 
ind automatic 


jam sounded, Patrolmen in 
wuipped automobiles kept a. silent 
Tookout for’ all” mupictous characters 
Officer M. G. Gaskell arrived at the seene. 
He surveyed the wreckage and set to work 
with his magnifying glass and magic pow- 

ior of the store yielded no 
clues, Then the officer turned to the litter 
of broken glass. For an hour he studied 
the shattered pieces. carefully dusting 
powder over the surface of each 
h a camel's-hair brush 

Finally the dim ridges of a single print 
appeared. Did it belong to, the criminal 
(oF to some passer-by who had pressed a 
hhand against the glass while peering in at 
goods on display? From its position and 
site officers quickly deduced that the print 
hhad been impressed by a right thumb— 
that the burglar, in his haste. had pulled 
‘out a splinter of glass which his smashing 
blow had failed to dislodge. 

‘The scene shifts to a quict room of the 
Division of Record and Identification of 
the Los Angeles Police Department. 
Holding in his left hand a photograph of 
the lone print, Captain Howard Barlow 
bends over a card-illed file comparing it 
with right-thumb prints of known crim- 
inals, “He finds a duplicate! The 
pression on the glass belongs to a man 
already twice imprisoned for serious vio- 
Iations of lav. 

Hardly had detectives, armed with pho- 
tographs of the criminal, commenced their 
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one Pinger Bints 


Latent finger. prints 
‘Seveloped by dua 


Capt. Howard 
fon of the Loe An- 
Di 


ch when a patrolman surprised a bur- 
lar in a downtown store. Searchers com- 
paring his prints with those of “wanted” 
‘outlaws, found that his right thumb tal- 
lied with that of the machine-gun burglar. 
‘onfronted with this evidence he con- 
fessed and led officers to the stolen weap- 
Such dramas are being written daily by 
Los Angeles police officers through po: 
tive identifications in the form of single 
finger prints. When, ten years ago, Cap- 


tain Barlow evolved a, simple system of 
classifying “lone wolf” prints he started 
a file which today contains $0,000 indi- 
‘vidual prints from 10,000 known burg 
robbers, murdere 

of stolen 
prints have brought about the arrest of 
1,300 persons wanted for crimes ranging 
from dynamiting to murder and have 
wrung confessions from or convicted 1,235, 

‘The single finger-print file now provides 
a means whereby a chance impression 
from the scene of a crime may be suc- 
cessfully identified. Identification of its 
owner depends upon legibility of the print 
and the existence of a duplicate in. the 
file, Material for the file is obtained 
through duplicate copies of finger prints, 

c first segregation in the Single File, 
as it is called, is by fingers. Each thumb, 
for instance, has a compartment all its 
‘own, Each digit is further divided ac 
cording to pattern, such as loop. whorl, 
central pocket, lateral pocket, twin loop, 
accidental arch, and tented arch, 

Captain Barlow has reduced the scores 
of patterns ordinarily used by finger-print 
experts to twenty 
whorls and more complex types. Finge 
print systems generally are based on two 
peculiarities of ridges which appear on the 
Duter joint of the st, they form 
into various pat xed points, 
known as cores and deltas, are for 
Since all finger-print experts are familiar 


with plain loop patterns, Captain Barlow 
found it necessary to evolve a master 
chart showing only a few whorls, loops 
and arches (0 guide his men in tracking 
down prints. 

‘We found that prints from scenes of 
crimes were generally incomplete and in- 
sistinct,” Captain Barlow told me. “In 
setting up a system of identifying single 
impressions we had to consider that por- 
tion of the finger which we could use to 
best advantage in classifying it, so we 
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‘Trap Master Criminals 


confined ourselves to the cores and deltas 
found on the under side of the nail joint. 
From that small area alone we evolved 
‘our classification.” 

Lone prints, often invisible until pow- 
der throws them in relief, are left behind 
bby many criminals—on the face of a filing 
cabinet, handle of a cooking pot, the 
rear-view mirror of an automobile, on a 
sgun barrel, bottle, surface of a door, the 
edge of a window screen. From every 
conceivable surface they are reproduced 


by cameras and brought to the single 
finger-print file, 

‘When a print is found, skilled officers 
immediately determi 


from which finger 


yet a simple formula, quickly applied, 
Usually answers the question. 

First, the position is considered. If 
very small, its size further indicates it to 
be a little finger, The slope of the ridges 
affords addtional proof, for certain pat- 
terns, Captain Barlow has found, are un- 
usual’ in. particular fingers, Often two 
prints will be found close together, the 
relative positions indicating which fingers 
made them, For instance, the 
will be shorfer than the 


Tdentifications and con) 


Of the single-finger system, for often iden- 
fication of a single finger print has led 
to the clearing up of other crimes. 

‘An epidemic of office burglaries recent- 
ly swept over Los Angeles. In each the 
burglar climbed over the transom, broke 
down the metal support of the transom, 
wrecked cabinet drawers and took nothing 
but money. The culprit wore gloves and 
left, no telitale prints behind. 

inally he slipped. On the front of a 
srreen cabinet drawer an officer found a 
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print. Quickly he dusted it, photographed 
(Cand carried the negative back to police 
headquarters. An hour later a searcher 
started his hunt through the files of in- 
ex fingers. In a few minutes he found 
fan identical print, taken some months 
earlier from a safe-cracker in custody. A 
few hours later detectives brought in the 
suspect. Meanwhile search revealed that 
twenty-one offices. had been similarly 
robbed. When confronted with this evi 
ence, the burglar confessed to all twen- 
ty-one of the crimes that bafled police. 
‘Though to untrained eyes 
‘one single finger print Tooks 
like any other, to. the off- 
‘cers who see them daly, they 
take'on definite personali- 
ties. Recently a burglar rob- 
bing a store left a thumb 
print on a small can con- 
taining money. When Cap- 
tain Barlow examined the 


print under a magnifying 
lass, ‘a. criminal's name 
fished ‘into his. mind. He 
went to the files, took out 
the print filed. tinder that 
fname and found them to be 

all He telephoned the 


‘the 
Fehection of light 


ive similar qualities 


m B cornnare 


me 

AMGLE RINT CLAWIFICATION 
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aera saying, “Loren Harris 


detective. 
imysef lst wee 
When they checked with the jal, the 
detectives learned the culprit had escaped 
the day before. A few hours later, when 
axrested and confronted with his print be 
The success of the single fingerprint 
system depends upon matching 
found’ at the scene of the crime” with 
those of known suspects, whose 
may be taken by investigating officers, oF 
with those of known criminals whose 
prints are in the voluminous files, Tdenti 
fication may not come in a day, nor a 
x inal whose. careless- 
hess left the greasy ridges behind is 50 
unfortunate as to be arrested anywhere 
in the United States, his 
tually reach this 
Los Angeles City Hall, where searchers 
soon will Tink him with the particular 
‘A bandit forced his way into a Los 
Angeles home, locked the husband ina 
‘loset, robbed’ the mother and killed the 
son. An hour later Captain Barlow com- 
enced his exploration of the room. With 
his black and gray powders he dusted 
every possible (Continued on page 124) 
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are across the ea} 


ELECTRIC EYE DETECTS 
LIGHTNING ON ANTENNA 


Liourxrso no longer plays pranks at 
WLWY, Cincinnati, Ohio, superpower broad- 
casting station, where’ it formerly inter- 
rupted programs by striking the steel an- 
{enna tower and leaping a sifety gap at its 
base. Once started, the arc was fed by the 
500,000-watt. transmitter and continued, 
draining the station's own power from the 
antenna into the ground. Now an electric 
eye cuts off bower when an are occurs 


CHAINS BRAKE LINER AT LAUNCHING 


Is tauNcatmne the 1,018-foot super- 
linet Queen Mory ina space barely’ 
enough to float her mammoth hull, on 
the River Clyde in Scotland, engineers. 
recently carried out a feat unique in ship- 
building annals. To accomplish it, they 
attached eighteen enormous drag chains to 
the sides of the vessel, to check its mo- 
mentum as it entered the water, So well 


MOTOR WORKSHOP FITS SMALL SPACE 


So costract that it can be stowed away: 
in a box a foot square and a little over a 
yard long, a recently developed motor- 
driven workshop for the home is designed 
to do all sorts of operations in wood and 
the softer metals, The numerous attach- 
ments for the outfit are quickly attached 
‘by means of rapid-locking clamps and are 
removed as readily. Additional attachments 
may be built with the outfit itself. 
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[equipped co torn 


ts 
Siw wood, drill both 


Eetkched a dese 


waual action 


thst checked the boll 
nthe 
fart 


Below, drawing shows 


hhad the resistance of the chains been calcu 
lated that the great hull came almost im- 
‘mediately to rest, and was guided by t 
into the basin where its construction will 
be completed. 


MACHINE TESTS PILOTS 
FOR QUICK THINKING 


To rest the ability of airplane pilots, an 
unusual machine has been constructed at 
the U. S. Bureau of Standards. The pilot 
sits ata set of regulation airplane controls, 
facing a panel upon which colored lights 
are flashed. Each combination of lights 
represents a certain flying situation. The 
subject's twofold task is to interpret the 
meaning of the light signal and then to 
operate the controls as would be required 
in actual fight, while an automatic chrono- 
graph meanwhile records his reactions, 
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PEEP-HOLE SURF BOARD 


Wir an ingenious “peep-hole” surf 
board, Sata Monica, Calif, lifeguards find 
lost yacht anchors and objects lost by bath- 
ers, A well in the board, covered at top and, 
bottom with plate glass, permits a view of 
the ocean bottom. 


AIR TRAMS MAY SOLVE BRIDGE PROBLEM 


Cans speeding through the air at 100 
miles an hour are offered by Joseph B. 
Strauss, chief engineer of the Golden Gate 
Bridge, as a solution of the San Francisco 
‘trafic problems likely to arise from the 
construction of the Golden Gate and Bay 
bridges. ‘The aerial cars, as shown in the 


FAST CAMERA REVEALS HOW BIRDS FLY 


‘Tue secret of 1 bird's 
ability to gain altitude rap- 
fly was revealed recently 
by a high-speed photograph 
‘of amourning dove snapped 
with an exposure of one 
fity-thousandth of a see- 
cond, Operated by engineers 
Of the Massachusetts Insti- 
tute of Technology, the 
lightning-fast, camera 
caught the dove just at the 
moment of take-off, and 
showed that on the ‘apid downstroke of 
the bird's swing both the primary and sec- 
ondary feathers overlapped, preventing the 


passage of air through the wing so that the 
bird can exert maximum lifting power. On 
the upstroke they let the air pass through. 


TRAP SHOOTS RAT AND TAKES PICTURE 


Nor satisfied with a conventional rat 
trap, a Syracuse, N. Y., photographer has 
If one that ‘shoots the animal, 
takes a picture of the shooting, and records 
the time. By pulling a baited wire, the rat 
trips the trigger of a revolver that ends its 
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career. The shot severs a string attached to 
a spring-operated electrical contact, setting 
‘off a flash-light bulb. A camera left in the 
dark with shutter open takes the picture, 
and a watch hung on the trap shows the 
time at which the shooting occurred, 


design above, would be suspended from 
multi-wheel trucks running on a overhead 
track. The track would be supported by a 
single row of columns formed in loops at 
the top to permit the passage of cars. The 
construction would give perfect safety, the 
designer claims, 


COMIC INSIGNIA MARKS 
MACON’S SCOUT PLANES 


A parse design showing a pair of acro- 
bats swinging in mid-air decorates the fuse- 
Jage of each of the tiny scout planesattached 
to the U. S. Navy airship Macon. The in- 
signia caricatures the method by which the 
planes make contact with the mother ship 
in flight, through a hook on the plane that 
engages’ trapezelike bar suspended be- 
neath the airship. A scrawny aerialist rep- 
resents the scout machine, and a portly one 
the huge bulk of the mother ship, Macon, 


INVENTS TONSIL BRUSH 


Bavsirxc tonsils night and morning to 
lean and disinfect them, as a substitute 
for their surgical removal, is recommended 
by a London physician, Dr. D. Findlay. 
He has invented a special tonsil brush to be 
used for this purpose. 


a 


RIVER TUBE REPRODUCED FOR MOVIES 


duplicating to 
operation on the 
during the filmin ° 

working platforms, muck holes and erector 
farms at the working end of the tunnel also 


are practical, $0 as to show actual work of 
construction during the picture. Much of 
the apparatus used was shipped west from 
tunnel jobs on which it was employed 


LOUDSPEAKER HAS VOICE OF THUNDER 


2 


Designed ike a carpet 


LAWN SWEEPER PICKS UP 
LEAVES AND RUBBISH 


Sweertxc up leaves, instead of raking 
them, is made possible by an odd hand 
machine introduced in England, Pushed 
across a lawn, it operates on the principle 
of a carpet sweeper, depositing leaves an 


liter in at its rear, 
‘The new method, shown in the photograph 
above, is said to be both convenient and 


ily for parks and large 
eas are cleaned. 


ROBOT PLAYS ANY TUNE 
ON SPOKEN COMMAND. 


A riren-riayixe robot completed by a 
San Francisco dentist, after seven years of 
work, has a repertoire of 3,000 different 
airs. According to its maker, it executes 
any one of them upon a spoken command, 
The voice is picked up by resonators and 
sets in motion a complicated electrical me- 
chanism, causing the hand of the automa. 
ton to pluck the desired strains upon the 
strings of the instrument, A part of the 
machinery is housed in the hollow interior 
of the figure, which is carved from wood, 
and the remainder in a chest upon which 
it reclines, as shown in the picture above, 


POPULAR SCIENCE MONTHLY 


Pumping Cargoes fromSunken Ships 


Submarine Builder 
Designs Unique Vessel for 
Bulk Salvage Work 


CAEW> ENTERS Gowres 

Siwencro feceves 

bance CRAFT THROUGH supplies air for the ‘ives through 2 huge tube 

pape ureea . nearly 190 feet long, When the submarine cham 

ters submerged the crew and divers enter i by 

descending the tube, which then inclines at an 

angle of about sixty-five degrees, An elevator, 

consisting of a wheeled car running on a track, 
SS'provided for the purpose. 

Pissing through a door atthe end of the tube, 
members of the crew enter a control room con- 
taining a panel of knobs and levers that operate 
the crane. Divers pass through another door into 
an air lock on the starboard side, Here they re- 
‘main until the air pressure is increased to equal 
‘the pressure in the diving compartment. 

“The diving chamberis reached through a water- 


PieKeem — ticht door. When the submarine is submerged, 
ieee ir pressure in this chamber is maintained equal 
Peter! (0 that of the water outside, to prevent the water 

5 from flooding the craft when a sliding trap door 
sonrace in the floor is withdrawn, Divers step through this 


door directly upon the sea floor. Using compara 
tively short air lines, they can move about freely. 

Under brilliant light furnished by five flood: 
lights carried by the submarine, the divers clear 
‘obstructions so that the grabs or suction tube can 
reach the cargo. The vessel's crane, capable of 
swinging in a wide arc to either side of the craft, 
guides the buckets or tube to the desired spot. 

Later on, the odd salvager is expected to be 
used for pearl and sponge fishing and for sinking 
wells into the rich gas and oil fields known to 
exist in many places beneath the ocean. 


[Bens to sex 


Plan of Submarine 


ye cralt designed by Simon Lake. pioneer submarine 
lky cargoes irom submerged veasels 


ESIGNED for undersea salvage, a 
strange craft just launched by Simon 
Lake, veteran American submarine 
‘builder, combines the principles of sub- 
marine boat, floating crane and diving bell. A 
twenty-two-foot-long submarine chamber, form- 
{ng a part of the vessel, can descend to a maxi- 
mum depth of about 160 feet. It will first pick 
out a submerged hulk with its powerful lights and 
then drop divers directly upon it. Finally, by 
means of its electric crane, it will guide grab 
buckets or a suction tube lowered by surface tugs 
to raise the salvaged cargo. Unlike most salvag- 
crs, the vessel will not concentrate upon gold and 
other precious metals, but with the aid of the 
suction tube will attempt to pump up coal and 
other bulky materials. 
‘The surface portion of the vessel resembles a 
barge and carries a powerful compressor which 
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Wins World-Wide Fame 


Perfected Technique in Use of Camera and Lens 
Enabled Amateur to Make Photomicrographs That 
Surpassed Those Made by Leading Professionals 


By EDWIN TEALE 


evening, seventeen years ago, 


friend called at the home of 
Philip ©, Gravelle in South 
Orange, N. J. He was starting 


fon a vacation and wanted to leave a mi- 
ceroscope for safekeeping. Gravelle, who 
‘was nearly forty, had never looked through 
a microscope in his life, Tt was like put- 
ting on magic glasses. “That instrument, 
left by chance at his door, started him on 
the hobby of a lifetime, 

Today, at fifty-five, he has won world 


wide honors in microscopy. He has been 
made a Fellow of the Royal Microscopical 
Society, a Fellow of the Royal Photo- 
feeaphic’ Society, and ig the only man in 


America to win the coveted Barnard Med 
al of the London Photomicrographic So- 
clety, He is the originator of the com: 
parison microscope metho ing bul 
Jets to the guns that fired them, He has 


played a pioneer role in ap 


‘eroscope to industry, eri 
vertising, And be has accomplished all 
this in spare hours and odd im 


suing his hobby when the 1 


IDEAL HOME 
FOR A HOBBY 


Above, 
Gravelte 


foreground Ie the 
any Specimens: At 
TleMt, interior” of 
Gravelle and his ae 


ray 


work was over and he sought relaxation. 

His laboratory, built at the back of his 
home in South Orange, is probably the fin- 
est private workroom of its kind in exis- 
tence. It is the dream of a hpbbiest come 
true. Rows of instruments, cabinets of 
slides, shelves of auxiliary lenses, batter- 
ies of cameras, lights of a dozen kinds 
pack the room in orderly array. They rep- 
Fesent almost every conceivable aid to 
fine work. 

In this paradise of the amateur micro: 
scopist, I recently spent the better part 
fof a week-end watching Gravelle at 
work. A tall, spare man with gray 


ing hair and 


Ties beyond the reach of human eyes. 


The tip of a snail's tongue, blood cor- 
puscles battling an infection, ‘colloid par- 
ticles vibrating in a film barely one ten 
thousandth of an inch thick are among 
the wonders he photographs. 

Often he takes the same picture over 
and over, as many as twenty times, to get 
it exactly right. He works carefully, me- 
thodically, scientifically. He keeps a writ- 
ten record of everything he does. Each 
negative has a number and on the filing 
‘envelope in which it is kept, as well as in 
‘a master book, he places complete data 
fon the camera, the microscope, the light, 
the film, the filter, and even on the paper 
and developer used to produce the final 
print, Any other microscopist, following 
this daia, can produce the 

Behind his laborato 


Kane af Grevelle 
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with Microscope Hobby 


‘The figure of the photographer 
reflegted ns 
Shlaeged ‘plcwre st a 
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pool dotted with lily pads, It supplies an 
almost endless stream of exciting adven: 


tures. From its water, he fishes delicate 
organisms that expand under the micro- 
scope into fantastic creatures or plants of 


3 thousand weird designs; into living 
into blue-gray 
strange cigar 
shaped Pinnulariae, plowing through mi- 
‘roscopic debris like submarines. 
ing he found the water of the 
wnt green. At first, be thought 
it was filled with pollen from overhang. 
ing trees. But his miscroscope revealed it 
‘was teeming with a new kind of protozoa 
(On the yellowing pares of a large record 
book, Gravlle has penciled notes tht go 
back, to the very fist object he photo: 
graphed. Tt was a drop of blood magnifi 
500 times. While his friend was away, he 


an old view camera to the micro- 
scope and, using a gas lamp with an in- 
verted mantle for ilumination, took his 
picture. The exposure lasted three min 
utes. Today, with modern lighting, he ob- 
{ains a similar photomicrograph’ in as 
the time his friend returned, Gra- 
was poring over microscope catalogs, 
ising an instrument of his own, Dur 
ing the months that followed, he added to 
his equipment, swapping apparatus, pick: 


aids to his engrossing hobby, His 
tip to be to avoid second-hand 
microscopes unless you have a friend who 

knows lenses and will help yo 
Ever since he was fifteen, Gravelle has 
One of 


been interested in. photography 
the most prized possessions of his labora- 
tory is an original Daguerreotype ca 
complete with fuming box and. chemical 
bottles, which dates back to within fifteen 
years of the beginnings of photography, 
Another relic of the early days is a 
Whalmsley “Handy.” It was made in 1804 
and was one of the first cameras used in 
taking photomicrographs, 

During his education at Columbia U 
versity and Pratt Institute, Brooklyn, 
Y., his interest in camera work led him to 

in chemistry. After he had be- 

designer of textile pattems, with 

offices in New York, he continued his hob- 

by, concentrating on landscape and color 

ictures. This photographic, background 

has been of immeasurable aid in making 
snapshots of the invisible. 

‘The early pages of Gravelle's record 
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book are filled with a curious list of things 
hhe photographed: the kidneys of a cat, the 
Diced of 9 fr, he fronds of lav 

ts floating in a drop of water, fleas, 
pols pln Everything was nc and 
fascinating. He was a scent Gulliver 
‘exploring a land of Lilliput 

MA few months after he had taken up his 
hobby in earnest, a paint manufacturer in 
Newark heard of his photomicrographs 
and brought him, his fest paying job. I 
was taking magnified pictures of pigment 

les. AS the covering power of pant 
nds upon the size of the pigment par- 
tides, the manufacturer wemel to Eeow 
how long he would have to grind pigment 
to reduce the particles to a certain size 
Gravelle's photomicrographs told him and 
the check he sent in payment immediately 
‘went into the purchase of new equipment. 
Like a farmer plowing in fertilizer, Gra- 
velle has continually plowed in the profits 
from his pictures to obtain new and bet- 
ter apparatus, 

‘Many of the pictures of magnified ob- 
jects you have seen in the advertising sec- 
tons of leading magazines have come from 
Gravelle's home laboratory. One, illustrat- 

the way shaving cream fills the spaces 
between the hairs of a beard, was run ten 
‘years ago and found to be such an effec- 
tive display it was revived again this year. 
Gravelle was one of the first to take high- 
ly enlarged pictures of the cutting edge of 
razor blade, showing how the beard nicks 
and chips the steel, 
india Ploner freelance, microscope in 
industry, he has produced magnified pic- 
tures of silk, tobacco, soap, yeast, coal, 
milk, metal , Pens, razor blades, 
mayonnaise, cod liver oll, ink, and a host 
of other commodities. He has helped turn 
ut better newspapers by showing how the 
crystals cool in stereotyping plates and 
hhow the ink soaks into various kinds of 
paper. He has aided in textile manufac- 
tring by revealing what happens to fibers 
in various weaves of cloth. In all, he has 
‘taken pictures or helped solve problems 
for more than 100 American concerns. 

‘Once a silk manufacturer asked him to 
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Several occasions, discoveries 
made in his laboratory have resulted in 
the introduction of new products or the 
Sltering of old manufacturing methods. 

A few years ago, for example, a pro- 
ducer of plaster of Paris came to 
Gravelle with a mystery he 
couldn't salve. For nearly & dee- 


‘Ath fen tein eeparng specimens, Gra 
‘elle freezes them’ in thie apparatan. ‘The 
ies can be eat in slices vebetievat 


ade, his product had been a leader in the 
market. ‘Then the public had suddenly 
veered to a rival's brand. ts 
showed that it set, more ra Yet 
chemical tests revealed both plasters con- 
tained exactly the same ingredients. Gra- 
velle adjusted his microscope, focused his 
‘camera, snapped his shutter and solved the 
mystery. ‘The rival manufacturer was sim- 
ply grinding his plaster into finer parti- 
eles, By an easy alteration in factory 
‘methods, his client was able to restore his 
product ‘to its former favor. 

‘Among the thousands of photomicro- 
graphs you see on fle in Gravell's lab- 
‘oratory is one remarkable picture reveal- 
ing how plaster of Paris sets. It shows 
clearly the mass of interlocking crystals 
that hold the plaster together. Another 
unusual print demonstrates the way a drop 
of water may act as a magnifying lens in 

ature. It is a photomicrograph of 
oat material, the fibers under several 
Yaterdrops appearing with added magni 
cation. 

At the time he was thus helping pro- 
vide industry with a new eye, Gravelle 
vwas also engaged in an even more excit- 


fing adventure. In 1925, he joined with 
Charles E. Waite, John H. Fisher, and Col, 
Calvin Goddard, in establishing the Bu- 
reau of Forensic Ballistics, pioneer organi- 
zation for tracing bullets fo the guns that 
fired them by comparing the scratches on 
the lead left by the barrels, The technique 
hhe worked out, as the microscope expert 
‘of the bureau, is now used by scientific 
criminologists ‘throughout the world. AS 
fan eloquent silent witness, his photomi 
Crographs have figured in a number of cele- 
brated murder cases, not only convicting 
the guilty but saving the innocent as wel, 

ere a single vce cleneat woud 
upset the scientific accuracy of his photo- 
micrographs and make it impossible for 
him to achieve the same results every time, 
Gravelle cobperated, several years ag 
with engineers of the General Electric 
Laboratory in producing @ new kind of 
lamp. The old arc light he used sometime 
varied in intensity so he suggested a rib- 
bon filament tungsten lamp that would 
overcome the dificulty and. always pro- 
vide the same intensity of light. 

‘On several occasions, his home work- 
shop as been tumed ‘into a movie set 
where actors too small to be seen by bir 
‘man eyes performed their parts. One reel, 
which has since been released as a teach- 

film, recorded the life cycle of the ro- 
ler, tat tangs, sable del. 
stagnant ponds, Another made for a manu- 
facturer of surgical sutures, depicted the 
thrilling drama’ (Continued ‘on page 116, 


‘Top ciccle, young oysters a they appear in 
photomicrograph when enlarged thirty diam 
Beers Above, magnified wing of a buttery 
Showing. shlaglelike structure of covering 
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Dog Learns To Spell and Cipher 


STATEN ISLAND, N.Y. 2 black-and-tan Gi 

rman shepherd dog is now learning to write his 

we with a piece of chalk. Experts say that writ- 

ig is beyond the power of canine intelligence, 

However, this particular dog, Joe by name, has already upsct 

some of their pet theories by learning to read, spell, di 
tinguish colors, and solve problems in arithmetic. 

Joe's owner, Frederick 5. Forde, has trained him solely 
asa hobby. At first he had no idea of teaching the dog 
anything beyond the rudiments of good canine. conduct, 
Hout Joe learned so readily that Forde kept on. Today, at 
five years of age, Joe has mastered enough mystilying 
stunts to hold an’ audience spellbound for an hour. 

‘The dog's specialty is arithmetic. At a word from Forde, 
Joe places his fore-feet on the eige of his counting box. 
So that he cannot catch visible signals, a paic of goggles 
‘with painted lenses is put over the dog's eyes, and to make 
sure that he will not get a cue from his master’s voice, 
the skeptical visitor is asked to put the questions 

‘One after 
‘questions are 

sked to multiply thiee by 

‘and then to. subtract 
dt, Promptly, Joeplaces 
8 forepaw on the bell elap- 
per in the box and rings 
the bell ten times 

‘Written problems 
presented by plac 
painted numbers and arith= 
Metical symbols on an ea- 
tah Joe reucd toma 
tiply nine by six and to su 
tract eight. With only 
casual glance at the board, 
he taps out. the answer 
wih falling secre 

om. a full alphabet in 
‘woodenblocklettersstrewn 
on the floor Joe will pick 
fut his name, one letter at 
a time, either forward or 
backward. He can also rec- 
‘ognize his name when it is 
‘written on a slate, 


Joe also does a bit of conjuring, Forde 
makes a fan of a deck of cards and asks the 
visitor to choose one, cautioning him not to 
touch more than one. The card selected is re- 
turned to the deck, which is placed in a box 
and shaken up. Joe noses about, among the 
jumbled cards and invariably brings up the 
proper one. 

‘The ease with which Joe can tell one color 
from another is astonishing in view of the com- 
mon belief in the color-blindness of dogs. He 
will pick out the-flags of a half dozen nations 
in any order his owner names, and does an- 
other stunt in which he uses 
‘unmarked except for their color, 
taught only a few police tricks but he can scale 
a thirteen-foot wall, disarm a man and guard 
his prisoner by knocking him down and refus- 
ing to let him rise. 
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Family Joinsin Model-Making Hobby 


Manual-training instructor and his children enjoy fascinating 
Spare-time work on miniature railways, vehicles, and buildings 


WO California children, Dick and 
jurel Howard, may well be envied 
by other boys and girls, for they have 


playthings the like of ‘which cannot 
be enjoyed by even the wealthiest. Their fath- 
er, an instructor in manual training in the high 
schools at Pomona, in his spare time builds 
models ranging from cardboard reproductions 
Of historic California missions, to a miniature 
railway complete with bridges, tunnels, and 
stations, which meanders through his flower 
garden, "Howard started model making several 
x8 ago when his pupils demanded informa- 
tion about, the workings of mechanical and 
electrical devices. Soon he was constructing 
‘models of many kinds. Aided by his son. and 
daughter in the simpler 
has recently produced an 
free wheeling and knee-action front wheels; a 
Diesel-type yacht controlled by radio; 
Left, a gaselectric urban cars and railway trains, and a. model 
{gsyhaerans aroundNew England village from whose tiny lighted 
Betee etree: church on Sunday evenings sacred music is 
‘tie'motor powers heard through the medium of a small radio, 


Below, x model rack 


niery oF 
tn household current 


the medal 
frock. Weighing 
iy rowed, 
uptlcater 

‘tthe mechanical 
etving set ascesicd in Oe chore picks wp sacred Seanten Town tn 
‘roncot Sunday signt broadcasts. Other mode sructeres inciede a Spanish anion eal automobiles 
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FORTUNES 
in Back Yards 


WO Baltimore lads, digging a hole 
I in a cellar not long’ ago, unearthed 
11,000 in old gold 


? 
under 1e a coal deposit 
upplies him with fuel. An 


igh-achool boy of New: 
‘poeta 


hots at the rigke 


DECEMBER, 1934 2 


Earth’s Last Drop of Oil 


ULLY 100 billion ba 
now hidden in the depths of the 
earth, have been added to the na~ 
tion's wealth by new discoveries 


made ina baby oil field and miniature oil 
wells, where a novel tube, representing a 
section of sand at the bottom of a typical 


ell, has been successfully used, 
Profe 


or Lester C. Uren of the Uni 
lifornia petroleum engine 
y, working with other 
scientists, has solved problems which long 


disturbed oil men who saw the United 
States’ oil reserve rapidly dwindling. He 
and his associates have found in their lab- 
oratories means of giving new life to de- 
pleted fields, and thereby have added fully 
a half-century's supply to the fifteen-year 

ly available by present methods. 

0 date si lion barrels have been 


ready for the drill. Since Prof. Uren’s re- 
searches with the small models of produc 

‘units and other data from the field and 
laboratory demonstrate that underground 
pressure and pumping bring to the surface 
only one twentieth to one fourth the total 
supply, there remain some 114 billion bar- 
‘els of liquid gold in American fields, in- 
cluding 104 billions now added to Uncle 
Sam's known oil endowment, 
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vera 
laboratories, have found 
ways to revive worn-out 
fields and conserve new 
jones which promise to 
result in a yield of from 
two to three times the quantities original- 
ly withdrawn, and in some instances the 
Fecovery may equal four fifths of all the 
oll known to exist around a well 

Of all the oil that has been wrested from 
the earth, nearly two thirds has come from 
the United States. In recent years this 
‘country has supplied almost three fourths 
‘of the world’s petroleum needs. With only 
a fifteen-year visible supply promised by 
Present methods in present Known fields 
engineers have been battling for new in- 
formation on fundamental problems which 
auld be tured to practical account in the 


ot the University of California, dem 


In the University of California petro- 
eum laboratory, I saw enacted on a small 
scale the experiments which led the engi- 
neers first to understand conditions ‘be- 
neath the earth’s crust, then enabled them 
to prescribe ways and means of forcing 
new crops of il from reservoirs no hu 
man eye has ever seen, 

“Ten times Professor Uren pumped nat- 
ural gas under high pressure into the min- 
turf eld and'ten tine ol Bowed 
through pipes representing full-sized wells 
Each time les oil emerged from the tight- 
ly packed sand, yet following the tenth 
flow nearly half the amount placed orig- 
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Sought by New Discoveries 


inally in the steel tank had been forced 
‘out exactly as pressure forces oil from res- 
cervoirs under the earth's surface. 
Nearby a mixture of oil and natural 
15, under pressure as high 2s 2,600 pounds 
to the square inch, was forced into a 
twenty-foot steel tube filled with sand, 
Within this tube had been created on an 
ctual field scale the conditions surround- 


ing the bottom of a well in a high-pres- 
sure field, At intervals gages recorded the 
Aiminishingpresure, thus reeling how 
billoses its pressure on approaching a well. 

Tt is with these devices that Prof. Uren 
and his colleagues reproduce oil-feld con 


ditions in miniature. Researches conducted 
in the Universiity of California laborator- 
ies, California Institute of Technology, 
University of Oklahoma, Colorado School 
of Mines, and by the United States Bu- 
eau of Mines, not only reveal that large 
reserves of oil not recoverable by ordinary 
methods exist in present oil fields, but that 
from two to four times the quantities re- 
moved by present methods may be forced 
from the earth by these new means 
"The miniature oil field demonstrated 
that repressuring, or forcing of gas, air, or 
Water into an oil reservoir, will yield more 
sil 'than flows. by natural ‘pressure, and 
pumping. This device, which has 
Yielded such sensational results, 
is the counterpart of an anticline 
al structure. Tt consists of a steel 
tank shaped.on the end like a 
crescent moon, with the points 
down, and measures five feet 
Wide ‘and eight feet long, while 
from its rounded top project a 
series of pipes. These are the oil 
wells, which may be caused to 
flow singly or in any combination, 
Tnside the tank, sand is tightly 
packed to duplicate the structure 
of a common type of oi stra- 
tum, When ready to operate his 
oil field, Uren dissolves natural 
was in crude oil, exactly as it oc- 
urs underground, then forces 
the mixture into the tank under 
pressure. When the oil and gas 
mixture has filled all the spaces 
Detween the sand grains, the 
tank is in the same condition 
as an underground pool. The 
depth depends upon the pressure 


ampli 
'o duplicate the opening of an 
oil well, a valve on one of the 
projecting pipes is tured and at 
that moment, oil, forced outward 


legen in ae ih 
mined, begins to flow i the pipe 
‘much as it would escape from a new gusher. 

Here, in a few cubic feet, important 
problems of draining large oil fields, of 
Grawing from the earth the last possible 
barrel of oil, are being solv 

“Drainage,” Uren explained, “offers 
‘more problems than any other phase of oil 
production. We learn from the miniature 
field that flush production, represented by 
wells flowing without pumping, and pump- 
ing, yield only about one fifth of the oil 
actually in the buried reservoi 

“Means to recover the remait 
vitally necessary. First, howev 
portant to know how ‘oil behaves, under 
varying pressures and in different kinds of 
sand, While gs pressure, pressure of wa- 

the reservoir, and gravity 

tend to force oil toward a. Well, capilla 
attraction of the pores of the’ reservoir 
rock, adhesion of oil to surface of the sand 
or rock, and the friction occurring as oil 
oozes through the minute pores tend to 
hold it back 

‘Gas pressure may be tremendous, It 
estimated that. in the Kettleman 
Oil Field, in California, where initial ficld 
pressures of upwards of 2,500 pounds per 
square inch exist 
feet of gas can bi 


of oil. This means that when a well tips 
such reservoir, thereby releasing the pres- 
sure, the oil expands to about 120 times 


its criginal volume until it becomes only 
a thin film of grease surrounding countless 
gas bubbles. This explains why, when a 
‘rel is brought in out of contro: the wild 
oil stream blows the drill rig to pieces and 
showers the ground with oil for miles 
around. 

‘You would think such a force would. 
drive oil from the earth with ease, But 
that’s only part of the picture. You must 
remember that a cubic foot of sand may 
contain as much as 25,000 square fect of 
surface which must be wet with oil. To 
get this adhesive oil away from the sand 
is no easy matter, 


How may (Continued on page 132) 


‘This twenty-foot tube fs packed with asnd containing oll under high pressure, Te i 
Sed to represent the conditions actually existing atthe bottom of a producing well 
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TINY RADIO AND SPEAKER 
FOR COPS ON BEAT 


A. sew self-contained radio receiving 
set, designed to be carried by a policeman 
‘while walking his beat, employs a loud. 
speaker instead of the earphones usual 
with such portable outfits. The speaker is 
carried in the breast pocket of the shirt or 
tunic and is connected by wires with the 
receiving apparatus suspended from the 
belt, which also supports the batteries. 


SELL AIR MILEAGE BOOKS 


“Mealticket rates” for airline riders 
have been announced by two American 
transport companies. By buying a mileage 
bbook containing $500 worth of transpor- 
tation, passengers can save fifteen per 
ent on regular rates, officials say, 


HEAT CLIFF TO CHECK LANDSLIDES 


Isstantise a beating plant in the base 
of a 200-fo0t cif, to stop landslides en= 
angering homes and grounds at its top, 
Was an unusual expedient recently tried 
With success in California. The slides were 
caused by water seeping out at the base 
Of the clif, To dry ic out, a tunnel was 
dug paralil to the face of the cliff and 
120 feet back from it. From this shaft, 
at intervals of about twenty feet, pere 
forated ten-inch pipes were laid to the 
face, The ends, terminat- 
ing in open aie, were left 
‘open but were covered with 
protecting caps. An clec- 
{trical warm-air furnace was 
setup at one end of the 
lif, with "motor-driven 
fans to drive the air along 
the tunnel and out through 
the perforated tubes. Aux- 
Fy tunnels, dug to fa- 
cilitate building the main 
shaft, facilitate drainage, 
and remaining moisture is 
effectively disposed of by 
the heating plant, ‘which 
will be operated whenever 
the amount of ‘moisture 
requires it. 


NOVEL PIANO HAS SIX-ROW KEYBOARD 


Uxvswat musical ef- 
fects are produced by 
‘a chromatic piano now 
being demonstrated in 
Germany. The half: 
tone keys, instead of 
being black and raised 
above the level of the 
gtiey ose ka aad 
are placed side by side 
with the full-tone keys, 
‘The keys are dispose 
in six short ranks in 
place of the usual one 
Tong row, so that the 
player can span two oc- 
noe cc al as 

luce the same tone 
simultaneously on three 
different rows, The 
chromatic piano invent- 
ed fifty. years ago is 
only now being built 
‘commercially, The pi- 
‘ano aroused interest 
novel effects produced. 
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Heating plant eet 


BABY SWITCH FOR 
HIGH-POWER WORK 


A sewty developed switch, 
no larger than a” spool of 
thread, is capable of inter- 
rupting a current equal to five 
horsepower, a job that com 

- monly requires switch many 

times its size, Because of the vacuum in 

which the contacts operate, it eliminates 
the arcing flash which, with its attendant 
high temperatures, makes necessary. the 
heavy construction of the ordinary high- 
power switch. Lead-in wires are insulated 
by glass beads encased in special metal 
alloys. The illustrations show the exterior 
of the switch and its internal construction, 
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PLANE CAN FLY WITH 
OR WITHOUT A TAIL 


AN AIRPLANE con- 
structed by a Coates- 
ville, Pa, inventor is 
able’ to “By with or 
without a tail, Recall- 
ing the appearance of 

in the pio- 


the high-winged bie 
plane is powered by 
a four-cylinder gaso- 
Tine motor operating 
a single tractor pro- 
peller. The pilot sits 
amid open framework, 
as seen in the photo 
at left, in which the 
son of the inventor is 
shown piloting the 
machine with its tail 
removed for a test, 


RADIO PICTURES REPRODUCED ON PAPER 


Messaces, maps, and pictures 
transmitted by radio are repro- 
duced on paper, at the rate of a 
full leter-sized sheet every eight 
minutes, by. an improved fac- 
simile receiver perfected by 
RCA-Victor Company engineers 
Synchronized with the transmit 
te, whch operas ne sand 
scanning principle similar to that 
of television, it feeds carbon 
paper and white paper from rolls 
over a rotating drum bearing a 
spiral ridge, Fluctuations in in- 
coming signals press the paper 
and carbon together against this 
ridge, making marks correspond- 
{ng to the light and shade of the 
original. Early commercial use 
fof the system is foreseen, 


CAR-PARKING SYSTEM WASTES NO SPACE 


Wrnrt a new car-parking device approxi- 
mately ninety-five per cent of the area of 
‘garage floor or parking lot can be used 

gars, In_ ordinary parking, 
about a third of the’ area must be kep 
tiear to manenver came‘ ond. cot ot 
position, ‘The new system employs two 
continuous motor-driven tracks for each 
rank of, automobiles, one track for the 
rear and another for the front wheels of 
the cars, A file at one side of the floor 
is left vacant. When a car in one of the 
rear ranks is wanted, pressure on a but- 
ton, moves aside, the cars on the front 
ranks, thus clearing a lane for the rear 
car to be driven through to the exit, 


DECEMBER, 1934 


iia 


ons felutmincal 


whichthe parked caraareswungsidewise 


shanti 


pleture of fnish of ho 
ghapeed ming camer 


HIGH-SPEED CAMERA TO. 
DECIDE HORSE RACES 


Puorooxaritic evidence, rather than the 
opinion of judges, will pick the winners 
‘of horse races in a system to be tried out 
for the first time this month at the Santa 
Anita track near Los Angeles, Calif, ‘The 
system uses a high-speed timing camera 
developed by Western Electric engineers, 
and permits results to be announced, and 
Photographs of the finish to be posted for 
Dublic inspection, within three minutes 
after each race. Cameras at the finish are 
started just before the leading horse 
crosses the line, and the section of film 
recording the end of the race is. then 
rushed through a high-speed developing 
cabinet, of new design where developing 
and fixing are completed in thirty seconds 
each, An operator views the developed 
film as it passes between two glass plates 
in a wet enlarger. As the frame recording 
the finish of each horse comes into view, 
¢ presses a button, automatically stop- 
ping the film and making a bromide en- 
Targement to be rushed to the judges. Un- 
det present procedure, winners of the race 
are posted immediately, but bets are paid 
‘off only after the horses have retumed 
‘and the jockeys weighed in. With the 
new system, prints will be in the judges’ 
hands, for ‘their final decisions, by the 
time the jockeys have weighed in, and 
duplicate prints will be on view at the 
betting booths immediately afterward 
The prints show not ony the order of fin 
{sh but also the time of each hor 
fete cio compton exctiay fining op? 
paratus and ordinary motion picture cam- 
eras spaced at intervals along the track, 
to time the entire progress of the race 
and supervise the conduct of the jockeys 
at all points on the race course. 


shown above 
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New Machine Harvests Cotton by Suction 


Destcxep to speed up cotton 
harvesting, a machine invented by 
‘man operates by suction. This is 
provided by a huge blower mount- 
ed on a tractor and actuated by 
its engine, in such a way that the 
Dlower has two speeds independent 
‘of the tractor’s movement. Five 
men besides the driver ride the 
‘machine on seats suspended above 
the cotton rows, picking the cot~ 
ton and dropping it into funnels 
attached to metal hoses that car- 
ry it to the blower, The funnels 
may also be detached and the 
hose guided by hand, the suction 
lucking the cotton from. the 

lls. In the blower, the cotton is 
removed from the burrs and 
hhurled into a screen container, 
‘Tests in ‘Texas fields showed that 
twice as much cotton was gath- 
cred in one day by the harvester's 
crew as by an equal number of 
men picking by hand. The process 
4s reported not to interfere with 
‘unmatured bolls. 


ANGLER DESIGNS REELS OF ALL SIZES 


Bomore a fishing 
reel so tiny that a. fives 
cent piece would cover 
its side plates, or so large 
that it holds’ four miles 
of Tinen Tine, are equally 
easy tasks for J. A. Coxe, 
Caper deepsea, andet 
er president o 
the Catalina Ti NEW GOLF-BALL TEE 
ig Califa, Thewe ae REVOLVES WHEN HIT 
the smal ist ae 
the many res her ,SOMETING new for golfers i a 
designed and constructed Ting tec, devised by a 
for fellow anglers. ‘The Whiting freely when a 
Cccupation wae virtually  {@ offer no resistance to impede or deflect 
Then pon him beg the drive. Since there is litte chance for 
Tiows wteniring an “me {he club to strike the tee itself, itis sel 
breakable" modelhemade 40% lost. 
for himself, “demanded ¥ 


similar equipment, 


ELECTRIC MACHINE SPINS SPIDER WEBS i 


Pees Gace 
needs cobwebs for a scene, it manut chine, cobwebs can be produced in almost 
tures them with a home-made machine any pattern that may be required. 
Saaees 

aces on 

thing. The device consists 
of an electric hand drill, the 
blades of an electric fan, 
‘and a conical metal contain 
has a perforated base, holds 
‘a quantity of liquid rubber 
of the drill. When the fan 
blades are revolved at high 
speed, they cause a strong 
current of air which in turn 
Se 
ital 
rubber through the perfor- 
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NEW DRILL-PRESS VISE 
QUICKLY TRUES UP JOB 


Worx, resting on built-in parallels in 
an improved drill-press vise just intro- 
Pe ap pee Hes 


vp for drilling. The new 
Suh te one St speasis peril, a tus 


clearance it provides minimizes ‘interfer- 
fence from chips and burrs, The vise may 
be used standing on its base or on cither 
‘side, and has a V-notch for holding round 
shafts, 


PUTS RADIO IN BABY CARRIAGE 


A cucaco father 
has made his strolls a 
with the baby carriage 
more enjoyable by 
building 2 radio into 
the vehicle. He 
mounted the receiver 
itself upon the foot 
rest, and for power 
tucked batteriesof air- 
cell type into the bot- 
tom compartment 
| The loudspeaker is di- 
rected straight down- 
| ward, and provides a 
| Serenade at will ta en- 
tertain baby of parent. 


RECORD LIGHT FROM 
NEWEST ARC LAMP 
A pazzuinc new carbon are 


recently developed in con- 
nection with chemical resear 


as great as any arti 
hitherto produced. In principle 
it differs litle from the sput- 
{ering old street lamps in use 
thirty years ago, but in size and 
blindig radiance the nev lam 
represents a. tremendous  ad- 
vance over the somewhat sim- 
ilar primitive lights In exp 
ments conducted with the lamp, 
Sclemtists have shown that cat. 
bon, unlike the majority. of 
common, substances, does not 
tlt or bail before passing in- 
to-a gaseous state. They have 
discovered that itis trans- 
formed directly from a solid 
into-a gas at a temperature of 
nearly 6400 degrees Fahrenheit 
as produced by the are, 


You Never 
Can Tell 


By BERTON BRALEY 


a 
Pbreplaside tend 
PO rr 
tthe ples of ck 
Gi far ok once sre oT ing 
Maeren mee 
‘Worde you'd better bald in checks NEON LIGHTS TRANSFORM TRUCK 
Mate’ hn yop the ter cohtDECaD wih 
But don’t jump upon his neck tubing, a gasoline 
Pt moi oiler, speci 
eee 
casey tome ine 
travels along the 
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OF Segment Ka 
sa es aurea it travels along the 
Ford hed fancier in his node I Those whos 
“had ot of hye the aartng spe 
Mg Ge een otieaen | UEenuere 
the sa al ca eigpae pet ye 
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‘That is budding in his heart tive effect is secured 


ah ni by outlining the 
‘And you may have an Inventor in your home! Seer hae 


including radiator 
1 your eager boyish tinker fenders, tops, sides 
Sort of messes things a lot and rear, in colored 
Make him put them back in order when he's | tubing. Four high- 
through, Frequency genera- 
Bot—don't daunt a future thinker, tors, operated from 


Aha eee ol tne 
motor, supply elec 
tricity’ for the light- 
ing system, which is 
said to be unique 


Like a Tesla or a Watt, 
Who may show the way to wonders that are new! 
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By ALDEN P. 
ARMAGNAC 


ATTLESHIPS of the air, spouting death 
‘rom bristling cannon, will sail majestica- 
ly across the skies, exchanging screaming 
shells and blasting one another to atoms 

above the earth. 

fantastic nightmare is this arresting picture. 

Tt represents the sober opinion of many’ an in- 

formed military observer as to the role of the 

airplane in the next war, That planes will bor- 
bard each other at long range with high-explosive 
shells, as warships of the sea now do, is a star 
ting, ut logical, consequence of the develops 

s latest and most terrible weapon, ‘he 
fying cannons 

Only the other day a hig French war plane suc- 
cessfully fired a three-inch gun 3,000 feet al 
the earth. It gave an idea of the type of artill 
‘that, all unknown to the average civilian, is bei 
developed in guarded workshops for future air 
battles. Several powers are known to have reac 
at this moment, should war occur, aerial cannon 
that make the machine guns of the last war seen 
puny by comparison, 

Besides the three-inch gun just _mentione 
France has a twenty-millimeter eannon for plan 
that can hurl 400 shells a minute into the air, 
thus firing explosive projectiles almost at mi- 
chine-gun speed. British designers have coun 
tered with a thirty-seven-millimeter cannon that 
fires 100 rounds a minute, Information as to 
whether any type of airplane cannon is under 


for is ters striking power seems destined 
effect a virtual revolution in air tactics. 

eo factors give the new weapon its tactic 
power, First, a flying cannon far outranges 3 
‘machine gun, so that a pilot armed only with 
machine gun’ could be bombarded long before hy 
could fire & single effective shot in return. Se-- 
fond, a plane may be riddled with machine =v 
bullets and sulfer no serious damage, if no. v 
part is struck; but one direct hit with a his 
Explosive shell anywhere on the machine is 
‘most certain to put it out of business. 

‘Spurred by these incentives, the race among 

to develop a successful airplane cannon 

Began as early as the world war. ‘During its fit 

, France bombarded enemy ground postions 
‘tiectively. with  thiety-seven-millimeter’ cannon 
mounted in Voisin two-seater planes. Guynemer 
and Nungesser, famous French aces, later tried 
‘out air cannon ‘of equal caliber in actual air bat~ 
Hes. Since these were single-shooters, mounted 
fn singleseater planes, the pilot had’ not only to guide his 
machine but to load, aim, fire, and reload his gun for every 
‘hot. Therefore Guynemer also’ carried a pair of machine guns, 
land ‘when asked whether these or the cannon bad downed a 
foe, he replied that he did not know, for he had simply given 


his adversary “the works.” ‘ 
“Toward the close of the war, the United States was experi- 
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menting with one of the strangest of aircraft cannon, a gun 
that fired two ways at once. Intended for use against submar- 
ines, it hurled a powerful shell forward, while a harmless charge 


of bird shot and vaseline was expelled from the open rear end 
to take up the force of recoil. ‘The gun was fitted with stops 
0 that the rear charge could not hit the plane, which did not 
interfere with pointing the weapon downward at the water. 
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How Nations of the World Are Engaged in 
a Feverish Effort to Develop Destructive 
Air Artillery Is Described in This Article 


‘The recoil of such powerful guns might scem likely to tear 
s0 fragile a structure as an airplane to pieces. What, most 
persons lo not realize, however, is that an airplane in flight is, 
by its very nature an ideal recoil-absorbing platform, The fact 


the elasticity of its own structure, minimize the shock of dis- 
‘gun;_and the larger the plane, the larger the 


we becomes & more potent 
le strategy than ever before. 
As well as shelling each other with such wea- 
pons, aircraft will be able to constitute them 
selves as ultramabile artillery to attack col 
of railway tins, steterc 

ines of Communication, and host 
aan batteries, While ground artillery 
‘is not susceptible to rapid transport. from 
eo ae to meet aii tides of 
tle, a ‘equipped with flying cannon 
73-7. could be dispatched at a moment's notice 
fi? during the height of a conflict, and could 
speed at a hundred miles an hour to critical 
points, arriving in time to play a decisive 
part i the struggle. Had squadrons of such 
‘raft been available to either side during the 
‘world war, it seems reasonable to suppose 
that the history of many of its major, bat- 
ties would need to be completely rewritten, 


A’machine gun was attached to its barrel and was in- 


tended to be fired frst, the big gun being discharged 
hen the bullets splashed near the target. None of 
these guns had passed the experimental stage, how- 
fever, at the time of the armistice. 

‘Alter the war came the transformation that made 
the aerial cannon no longer an experimental weapon 
but one of deadly effectiveness—the change {rom 
single-round to automatic firing. From later refine 
ments have developed two distinct types of air can- 
non best illustrated by models currently installed in 
‘war planes, 

French designers favor a fixed cannon that the 

lot aims by pointing the entire plane at its target. 
Their pride is a twenty-millimeter rapid-fire cannon 
permanently fixed between the banks of cylinders of 
a Vatype airplane motor and designed integrally with 
it, Its amazing 400-round-a-minute rate of firing is 


Lele, the machine-gun es 
‘Wotia "War, the. tlrtysaevens 
projectile of the fying cannon, 
ta Below, draw: 
ing shows how plane armed with 
‘would cutrange on erdinary machine gun 


AMACHINEGUN 
= AERIAL CANNON, 


COMPARATIVE RANGES OF EFFECTIVE 
FIRE ARE SHOWN BY LENGTHS OF ARROWS. 


yf 
J rete, Peench entye 
/ illimerersieptemecane 


MMiaoed by: loading its projectiles. Cough come 
pressed-air system, operated by an auxiliary compres- 
for attached to the motor. Through a unique expedi- 
ent, there is no need to chronize the gun with the 
propeller blades past which it fires, since the projectiles arc 
‘shot through the hollow hub of the fot ler. Such a 

m canbe handled effectively by a.fone plot, and has been 
Ft French plese Getng ines 

lish design prefers © movable canton, handled by a gun 

ner who is not required to concer himself with piloting. I 
latest achievement is a thirty-seven-millimeter gun that can be 
swung in any direction, using its own recoil to load and fire 
either of two types of projectiles at the rate of 100 a minute 
One is an explosive shell for use against hostile aircraft, which 
isa tena contact fuse that explodes it on striking reat. 
fabric. Should it miss, a “tracer” fuse destroys the shell be- 
ae it falls to Ces it descend in friendly beige s ‘The 
cere, a dayacin, armor pice sal 
against tanks and submarines. Several huge flying boats of 
100-foot wingspread have been equipped with this gun, which 
hhas sufficient recoil to check by ten miles an hour the speed 
of this mighty craft, 
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ZOO GETS FLYING SNAKE 


KE that 
z soars through 
P: the air has 


just been acquired 
by the Barrett 200, 
Staten Island, } 
The flying snake, a 
native of the Malay 
Peninsula, achieves 
ight by’ fattening 
self to resemble an 
inverted trough. 
With its body thus 
curved, the snake 
becomes a, living 
slider and is able, 
with the power of 
its spring, to burl it 
self over surprising 
distances. It is one 
of the few. of its 
kind ever brought 
to this country and 
is considered a val- 
able addition to the 
200's collection. 


‘This rare snake can 
‘he ie 
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Search Sky for Facts on Hay Fever 


Sed pollenealtecting 


IVE, planes roared into the 
Somerton airport near Philadelphia, 
Pa,, the other day, to inaugurate a 
five-year search for the causes of hay 
fever. The investigation is sponsored by 
the Philadelphia College of Pharmacy and 
Science, In daily fights during the hay- 
fever season, the planes will collect the 
microscopic,’ airsborne grains of pollen 


a roe 
‘focing plsnts an mingnined 3,300 diameters 


responsible for its symptoms, Samples 
will be taken at each 250-foot level, up 
to an altitude of 2,500 feet, over an area 
ighty miles in. ‘diameter surrounding 
Filaidphis end, enethee on, the New 
jersey coast, Pollen-bearing air, trapy 
by a funnel-shaped collector on the plane 
wing, is led through a tube into liqu 
filled bottles, where it is retained for mi- 
ccroscopic identification and counting, 
Gages in the cockpit show the total vol- 
ume of air yielding each sample, so that 
the relative quantity of pollen in the 

at various times and places can be com- 
pared accurately, The survey is expected 
to explain the comparative immunity of 
hay-fever sufferers at the seashore; the 
paradoscal immunity season of July and 
carly August; and the frequent ‘aggrava- 
tion of symptoms after sundown, The 
effect of rain, electrical storms, humidity, 
and wind will also be determined. 


WASHABLE BINDING FOR SCHOOLBOOKS 


of infections among. school children, 
a recently developed textbook binding 
an be cleaned with soap and water or 
‘washed with disinfectants without damag- 
ing either the binding or its color. The 
basis of the new binding is a cotton fab- 
Hic, This is impremated under presure 
with a waterproofing compound of py- 
rorylin, a substance derived from cotton 
and used as a basis for lacquers. The 
binding, in addition to resisting water and 
stains, also protects books from the at- 
tacks of destructive insects. Being stro 
er than the usual binding cloth, it is said 
to increase the life of much-wsed books. 


Iv ENDED to help prevent the spread 
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‘A. DRIVEWAY with tellers is provided by 
a bank in the west 5 ists cam make 
‘deposits without & of their cars. 


‘oceans would 
layer @ mile | 


WHEN ASKED to pick any umber be- 
1¢ and ten, most people pick seven, 


AMAN. cam read a news) 
ght produced by a Cotte 
Fly. 


sper by the 
ican Lantern 


‘will dissolve in water 


than in quid. 
OUR EYES see only ome star in $,000,000. 


pe 
Cre = ree 
s iol ay) 
RUSSIA Ae the mot cilven: Freee | 
the most old peoples Almost fey percent 
oF he people'ie Russa ore ender twesty 
years of ate, Thirty-one percent ore ander 


roenty in France, thirtyonine percent in 
the United Stat 

PURE SILVER. ‘0 bill bacteria iw a 
German swimming pool. The disinfectant 


part silver ina 


THE AVERAGE thundercloud holds 
1/2001 of of electricity. 


THE FIRST gold ever obtained from the 
shy wear mined 9 meteor 
cently fo New Morice 


SACCHARIN, 300 times as sweet as sugar, 


CHICAGO is nearer the center of the | 
arth then New Orleans. 


COLUMBUS had freckles. Acc 

recently discovered ‘book, written twenty 
sare after ‘Ms death, he was also “big,” | 
tsharpveyed” and had a “long red face.” 
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TWO-WAY RADIO 


ROVING police car, equipped 
with a new two-way sho 
wave radio set can tra 


‘a8 well as receive th 


Moreover, a vehicle carrying this 
easly spotted a3 3 po 
ince the set's trans 


ter requires no recognizable aerial 
The role of antenna is played by 
the rear bumper, which to all appearances 
is part of the car’s standard equipment 
At one end, the bumper is insulated from 
the car by fiber washers and at the other 
end it is grounded to the car frame. The 
transmitter is concealed in the rear trunk 


SET FOR POLICE CARS 


Left, carrying om twooway cone 

reation from ‘police cat_ with 
Sew radio eutht. Below. reat of 
Ea? ehowing tani for waneriter 


and rests on rubber cushions to eliminate 
shock. The receiver is mounted under the 
Gash, Instead of a speaker and micro- 
pphone, the new radio uses a standard 
hhand telephone set. ‘This is carried on a 
hhook mounted on the dashboard. 


CARVES MODEL SHIP ON WOODEN WATER 


Currous ship 
models, carved by 
Andrew Axel, a re- 
tired Los Angeles 
sea captain, have 
wooden sails and 
plow through wood 
fen oceans. The cap- 
tain, a skilled marine 
artist, paints his own, 
sky and cloud back- 
grounds for the 
model ships and col- 
‘ors both ship and 
the wooden water in 
natural tones. Only 
half a ship is act 

ly modeled. This 
glued down upon the Remarkabi 
oil-painted back 

ground, and the water, carved in fine de- 
tail upon a six-inch piece of wood, is fixed 
to the bottom of a deep frame. The frame 
is then set over the completed model. The 


otal under full aail on am ocean cat 


od trom wood 


effect. is one of complete realism. The 
captain has produced hundreds of models 
of this kind, including one of President 
Roosevelt's yacht, Amberjack 11. 


WEDGE ON HAMMER PULLS NAILS 


Recenrty devised by a Des Moines, Towa, inventor, 
a new hammer requires no block of wood thrust be- 
neath its head in drawing long nails, A triangular ex- 
tension of the head serves this purpose, increasing the 
leverage of the handle and also, it is claimed, pulling 


‘nail out straighter than #8 pos: 
Sle with a conventional tool 
‘The top of the triangle is knurled 
to prevent slipping. The inven 
tor also has developed a wedge- 
shaped. attachment which con- 
verts an ordinary model into one 
of the new type. 
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TINY AUTOGIRO FITS ONE-CAR GARAGE 


SMALL enough to be tucked into 
ale-car garage, a midget autogiro, that re- 
ently completed its test flight in Engl 

is said to be the smallest ever built. U 
like larger craft of its type, the midget's 
rotor has only two blades, which can be 
folded back to save hangar space. The 
power plant is a small two-cylinder en- 


VALVE FOR HOSE OPENS 
AND CLOSES ITSELF 


Ax iwcexrors new valve, built into a 
flexible nozzle for water or ait hoses, starts 
the flow when the nozzle is flexed and 
stops it when the nozale is allowed to 
straighten, automatically preventing waste 
‘When used with a radiator filling hose, as 
above, it also ends splashing and dripping 
and permits a boiling:hot radiator to be 
filled from a safe distance, eliminating 
the risk of scalding the hands and face. 
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sine, Since it is easy to handle, the mic 
Bet autogiro is expected to prove popular 
asa private airplane. Should demand make 
it possible to produce the ship in quanti- 
ties, it is estimated that the cost would 
not exceed that of a medium-priced auto- 
mobile. Like other autogiros, it does not 
require a large space for landing. 


MINERS STAGE ROCK-DRILLING RACES 


Wer intererest increas- 
ing in metal mining, the 
sport of hand rock 

ing contests has recently 
been revived in the West. 
tering at Idaho Springs 
and Boulder, Colo., crowds 
recently, watched "tout 
ments in which miners, 
armed with tough drills 
‘and heavy hammers, bored 
holes in huge slabs of na- 
tive rock. The winner of 
such a contest is the man 
who cuts deepest hole in 
ten minutes. In “single 
jack” drilling, the contest- 
ant works alone, holding 
the drill with one hand and striking it with 
a hammer held in the other. “Double 
jack” drilling requires two men, as illus- 
trated, one to guide and turn the drill and 


TWO PAIRS OF GOGGLES 
ARE COMBINED IN ONE 


‘Two rates of gogeles are combined in 
a new convertible model. Tinted lenses, 
Tor welding, may be pushed out of the way. 
when not needed, permitting the heavy 
inner lenses of clear lass to be used alone 
for chipping or other hazardous opera- 
tions, The ease of making this. adjust 
ment removes temptation to risk going 
without goggles, rather than change ther: 


dh othe eog th basta Daf 
minute, the men change places. So expert 
are some of the miners, that they can 
change places without losing a second. 


COVER CAR’S HEADLIGHTS IN AIR RAID 


‘Tubes weed to mask a 


headlight during a mock a 


To sas the movement 
‘of automobiles while a mock 
air raid was in progress on 
ight in Tokyo, 
pan, drivers were required 
to cquip the headlights 
their cars with blinders. The 
hoods devised for the pur- 
pose resembled the sawed- 
off ends of torpedo tubes. 
Cut obliquely, they effective- 
ly prevented’ the headlight 
rays from being seen from 
above, confining the light to 
the road ahead of the ve- 
hiicle. Preparations for the 
raid were elaborate and con- 
ditions of warfare were 
ulated with great realism, 


rid 
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streamlined form, and. bottom, cone 


SMOKE AIDS STUDY OF 
STREAMLINE PRINCIPLES 


Puuxcirtes of streamlining are strike 
fngly demonstrated by an exhibit. in- 
stalled recently at the Franklin Institute 
le}phia, Interchangeable models of 
sand shapes, whose: wind re- 
to be studied, are mounted 
a stand placed before ‘the discharge 
orifice of a wind tunnel. When a. stream 
fof chemically generated smoke is released 
into the air stream, the eddies and tu 
bbulent air currents created by. non-stream~ 
Tined designs, which cause air drag upon 
airplanes and automobiles in motion, are 
made clearly visible. With proper light- 
{ng the apparatus also lends itself to un- 
usually ‘clear photographic studies, as 
shown in the two examples above. ‘One 
reveals the smooth flow of air around a 
streamlined form, and the other the swirls 
and eddies about a cone 


LAMP ENCIRCLES TOOL 


Using a ring-shaped lamp bulb, a new 
flash light recently developed in Germany 
furnishes illumination for a score of deli- 
cate tasks, The strange bulb resembles a 
short section of pipe, with the filaments 
contained within the’ circular walls, and 
its central hole serves as a socket for a 
pencil, surgical knife, pincers, or screw 
river. ‘Thus the beant of light. always 
follows the instrument, assuring perfect 
illumination, as shown above. 
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SiS faa success test of the fy 


New Pick- -up System 


FOR SPEEDING PLANES 


SCIENTIFIC stunt devised by a western 
aviator, makes it possible for an airplane 
flying a quarter of a mile high to pick 


a man off the ground and haul him safe- 

aloft. The scheme is proposed as a means of 
rescuing castaways, stranded explorers, passengers 
on sinking vessels, and any others cut off from 
ordinary aid. In addition it would permit drop- 
ping of picking up mail and supplies of any kind 

rom the a 

‘The pick-up plane circles lazily high above the 
‘chosen spot and a long, weighted cable is lowered. 
It first bows outward, but as it lengthens it as- 
sumes a spiral, or corkscrew, form due to air 
drag. When the weighted end reaches earth, it is 
swinging ina circle of less than ten-foot diameter. 
‘Thus it can easily be grasped and fastened to any 
desired object. ‘The plane, gradually straighten 
ing its course, hauls up the cable and the load 
attached to it, and flies on. 

A. V. Muzzey, veteran barnstormer and origi- 
nator of the novel pick-up idea, recently deman- 
strated its feasibility in a practical test at Tulsa 
Okla. Circling an air field at 1,500-foot altitude 
he lowered a sack of eggs safely to the ground, 
and hauled aloft a live chicken that a ground as- 
sistant attached to the cable in exchange. A five- 
pound sack of sand served as ballast for the end 
of the cord, and a red bathing suit made a con- 
spicious marker to aid the pilot in lowering it 
accurately. Later, he and an observer repeated 
the stunt by dropping and picking up a 100- 
pound sandbag. A hand winch was used to handle 
the cable in these tests, but Muzzey plans to 
equip a plane with a power winch driven from 
the craft's motor before attempting to duplicate 
the feat with human freight which he maintains 
is entirely practicable. 


SSploree mh bere 
Scpplied we food y's plane 
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How w Build a “Sky Globe’ 


WHICH POINTS OUT ANY STAR YOU NAME! 


TARS and the princi- 
pal star groups are 
learned easiest by hav- 


ing a star-wise friend 
point them out to you. 

“There is Vega,” he says, pointing at it 
with his finger. “With the little group of 
five fainter stars neat it, it forms the con- 
stellation called Lyra, or the lyre, And 
there is Regulus, the principal star in the 
troup called Leo, oF the lion.” 

But in case you haven't a friend with 
star lore, the next easiest way is to use a 
sky globe. With its aid, you need to know 
nothing about the stars in order to find all 
the principal ones, ‘The sky globe will point 
them out to you infallibly and show you 
just what their constellations look like in 
the sky at any time of the year. 

‘The sky globe is almost as easy to build 
as it is to use, You begin with a cheap 
geography globe such as is sold in sta- 

nery stores. T used one five and one- 
half inches in diameter that cost twenty 
Sve cat for Ais mat are See 

wtographs. Tt fs made of lithogr 

tin, but one of cardboard would have done 
just as well, When you obtain the globe 
from the store, it will be mounted either 
in a semicircular frame attached to. a 
base, of on a stiff wire axis which is 
twisted below into a ring upon which the 
slobe stands, 

Tn either ease, the globe must be re- 
mounted into a standard which will allow 
the slant of its axis to be adjusted in ac- 
cordance with the latitude of your home. 

‘The semicircular frame and ts support- 
{ng pieces can be cut with a scroll saw 
out of three-ply paneling, A small bolt 
through the supporting pieces. serves to 
clamp the semicircular piece in position 
at the correct slant, “A notch cut in one 


a2 


Wvlewed ‘irecly 


ay oF Ue 

fade pocisran 

Biers amicnt 
mate 


of the outside supporting, pieces reveals 
the latitude figures as the frame is slid in 
its supports, ‘The circular base is easily 
‘turned out of plank on a lathe or it can be 
left, square if no lathe is available. 

‘The axis of the globe turns in two small 
holes drilled edgewise through the wood 
of the semicircular frame. In the case vf 
the sheet-metal globe which I used, Ue 
original axis consisted of two half-inch 
studs riveted into the sphere at its poles. 
T left these undisturbed, ‘and. extended 
them by soldering on two large brad nails 
while the globe was held in position, with 
the nails resting in their bearings. If you 
use a pasteboard globe having a con 
ous wire as an axis, the wire of the base 
support can be straightened out and 
enough of it used to extend the axis. The 
‘upper end of the axis does not extend en- 
tirely through its hole in the semicircular 
frame. The upper half of this hole is left 
as a socket for a stud on the bottom of 
the viewing tube, This stud can be made 
from a nail of the same diameter as the 
axis wire of the globe. 

The lower end of the semicircular 
frame is extended through another quar- 
ter circle and filed sharp to serve as a 
pointer for indicating the dates lettered 
along the sky globe's equator. 

‘When the frame and base are complete, 
and the globe is fastened upon its axis, 
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you are ready to make its 
‘sky-map covering and glue 
it upon the spherical sur- 
face, 

‘The length of the date 
band along the equator 
should be three and four- 
teen hundredths times the 
diameter of the globe. With 
the five and one-half inch 
globe I used, this was seven- 
teen and one-fourth inches. 

‘The sky-map covering for 
the globe can be copied and 
enlarged to the correct size 
Srom te dgram plan shown 
with this article, by photog. 
raphy or with’ mechanical 
drawing instruments, 

‘When you have made your 
enlarged paper map, the next 
step is tocutaway the waste 
paper from between the 
ores of the pattern. You 
can either cut out each gore 
separately, of leave them all attached by 
he date Band running across their mide 

Then. glue the gores into position on 
the globe's surface. Attach each  glue- 
covered gore first at the equator and then 
smooth on gradually toward the poles. 
‘You may need to make a few snips with 
scissors along the edges of each piece, in 
‘order to smooth the paper down flat up- 
on the curving surface. You will also 
need to cut the pointed ends to fit around 
the axis at the poles, After the glue is 
aly doy, an Jvory paper Knife heipe to 
ron out little irregularities along the 
seams. 

‘When the globe is covered smoothly, 
take a sharp center punch and drive 3 
foil hole through the center of each 
large white dot which represents a prin- 
cipal star. ‘These holes should be just 
large enough to fit the nail. stud. which 
Brotrudes fom the bottom of the viewing 
tube. 

One more thing remains to be done be- 


the Tautude figure ninety degrees thirty “degrees. below ‘orisoutal 


fore the sky globe and its supports are 
complete, You will need to add a latitude 
scale to the semicircle. This can simply 
be copied from the protractor in a draw- 
jing instrument set. It is, numbered in 
both directions, from 0 degrees at_ the 

tor to 90 degrees at each pole. When 
this is lettered on Bristol board, it should 
bbe glued to the wooden frame'as shown 
jn the photos, Then set the circle so that 
the figure corresponding to your latitude 


xo 


(_——— 


Plan for making slobe frame and bate, The 
i evn upon Bristel board 


eure © appecting Inthe notch 


appears in the notch on the support, 
lobe now tums freely in its sup- 
port, with the date band along the equa- 
tor Tuning under the pointer. As you 
turn the globe over from right to left, 
counterclockwise, the dates succeed each 
‘other in calendat order, 
Place the correct date under the point- 
ind the upper half of the sky globe 
will then indicate the positions of all 
stars above the horizon in your latitude 
at 9 P.M. on that date. If you are ob- 
serving at 10 P.M,, bring a date fifteen 
days later in the year under the pointer, 
‘You can do this because there are twenty= 
four of these fifteen-day divisions; each 
fone fs therefore equal to an hour in the 
day, The appearance of the sky at 10 
PM, will accordingly be the same as the 
appearance fifteen days Iater at 9. P.M, 
in the same way, the smaller divisions, 
labeled 20, 40, and'60, can be used either 


as five-day intervals or ag twenty-minate 
intervals. To illustrate: Turn the globe 
until the pointer (Continued on page 129) 


Diagram plan showing how to lay out the star map for your globe. The twelve gores are cut apart and glued in order on the sphere 
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MODEL HOUSES MADE OF ODD MATERIALS 


(0 SHOW what projected structures 
will look like when completed, 
Southern California architect and 

real estate dealer has devised a way to 

make faithful small-scale color re 

tions of buildings out of cardbou 

Joid, and liquid rubber. The cardboard, 

cut toscale is glued to a balsa wood frame 

to form walls, cornices, balconies, grilles 
and doors, Rafters, trellises and columns 
are also fashioned from balsa. Celluloid 
is used to represent window glass, After be- 
ing scored with a metal point, it i brushed 
with ink. ‘The ink remaining in the etched 

Tines after the surplus has been wiped off 

gives a, realistic appearance of window 

panes. Tle roofs far the models 

fre made from liquid rubber. This 

is poured ‘into clay ‘molds and, 


, cellu 


‘VACUUM CLEANER USED 
ON STREETS OF CITY 


Ax innovation in street-cleaning equip- 
ment is a motor-driven vacuum cleaner 
just introduced by the Middlesex, Eng- 
find, County Counc. Hlustrated above, 
the machine resembles garden cultivator, 
‘with four supporting wheels and_long 
Funders. The powerful vacuum blower 
{s driven by a small gasoline engine which 
ig mounted directly upon. the. cleaner. 
Fuel for the engine is contained in a tank 
between the handlebars, and a throttle at~ 
tached to one grip, as’ on a motorcycle, 
controls the power of the suction. Dirt 
sucked up by the cleaner is blown into 
a container at the back of the machine. 


“4 


‘when the rubber hardens, the imitation tile 
Tay be cut to fit any section of roof. Af- 
ter the house has been completely assem- 
bled, it i painted in appropriate colors, 
‘The models give a more nearly accurate 
idea of the buildings than blue prints. 


Terie an old 
automobile into a 
serviceable, crawler- 
type farm tractor, 
ata cost said to be 
Jess than that of an 
average team of 
orses, is made pos: 
sible by an inexpen- 
sive conversion Unit 
recently placed on 
the market. The at- 
tachment. comprises 
a pale of endless 
tracks mounted on 
a frame, and is eas- 
ily ‘connected to a four or sixcylinder 
car by cutting off the original frame and 
Shortening the drive shaft. According to 
the maker, the tractor will then perform 
all the work required on a small farm. 
‘The frontawhee! tires of the car are uti- 
lized by riveting steel flanges to the cas- 
fngs, in such a Way as not to damage the 


the Manges attached 
‘ihe forward lees 


er tubes, ‘The flanges tend! to hold the 
machine to the furrow, assuring straight 
‘work in soft ground. No changes in the 
ower plant are required except the ad- 
dition of a heavy-duty air cleaner to pre- 
‘vent dust damage, and in some cases in- 
creased fan speed for more efficient cool- 
fing of the engine, 


TYPEWRITER ALIGNS LEDGER ENTRIES 


Seurctixe the proper col- 
lumns for making bookkeepi 
centres is a task performed a 
tomaticaly by a dial on a new 
German typewriter. ‘The unu- 
sually wide carriage of the 
typewriter takes a wide ledger 
sheet with ruled columns. To 
align any one of these columns 
for making an entry it Is nec- 
comey only tou og of the 
fing finger holes con- 
tained in the dal, A toothed 
bar on the front of the type- 
writer carries attachments for 
totaling up the columns, and 
aan extra row of keys bears the 
special symbols required. 
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Stalk Sea Monsters in Odd’ Craft 


Mysteries of the 
Deep May Be Solved 
By New Invasion of 


Submarine Caverns 


DECEMBER, 1934 


NTRANCE 


OnseRVANON, 


ANNING undersea observation posts 
that employ the strangest of me~ 
chanical equipment, naturalists soon 


will attempt to solve perplexing mys- 
PAR PENT 
otographer of life beneath the waves, will st 
the famed “sea monster” said to inbabit the wat- 
ers of Loch Ness, Scotland, with the aid of his 
submarine exploring tube. Thus he plans to settle 
the controversy as to whether the creature is a 
sea, serpent of fabulous size, as some observers 
insist; a large whale, as naturalists have tenta- 
tively identified it from long-distance photographs 
(P. 8. M., July, ’S4, p. 18); or, as Williamson 
himself proposes, a huge squid ‘that, in its in- 
fancy, may have entered the inland like through 
the narrow channel that connects it with the sea, 
From the deck of a drifting boat, be will descend 
4, open-mouthe, ined ste ‘tube 10 an ob- 
servation chamber hung at its bottom, where be 
peer through a porthole for signs of the 
‘monster. Williamson hopes to get a close-up pho- 
fogaph that shold show exactly what i is 
fame, Dr. Wiliam Beebe, nated explorer 
and holder of the world’s deep-sea diving record, 
plans to remodel the water-tight metal globe of 
Syathysphere” in which he has descended 
than 2,500 feet below the surface. Fi 


will be added to hold it steady 
jn submarine currents, and a 
tractor tread is under considera~ 
tion asa means of crawling 
along the ocean floor. Wooden 
framework may also be installed 
to prevent the thick quarts win 
dows from shattering in the 
event of a collision with an un= 
derseacrag—an accident that 
‘would flood the ball and mean 
certain death to the occupant 
With his “submarine chariot, 
Dr. Beebe plans to invade sub- 
marine caverns and grottoes on 
the ocean floor, hoping to obtain 
ter view of enormous, fan- 
tastic creatures he believes, he 
has dimly glimpsed in previous 
descent 


twith'a tractor tread 


Ais stimarine observation tebe, 
He Veliewes it to be a huge equid 
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PHOTO DEVELOPING TANK 
IS OF STAINLESS STEEL 


ESPECIALLY suited for the new grainless 
developing process (P.S.M,, Oct. °34, p. 
78), a new tank of stainiess steel permits 
‘photographed film to be wound on the reel 
without the use of a. protective apron 
Being welded, the tank is perfectly smooth 

side and out, It must be loaded in the 
dark, but light’ may be used in pouring in 
the developer. The stainless steel prevents 
fogging, which occurs when film being de- 
‘veloped by the grainless process comes in- 
to contact with ordinary metals, 


STREAMLINED TRUCK 
BUILT FOR SPEED 


Tis squat design sur- 
gesting a helmeted knight 
in armor, a streamlined 
motor trick is England's 
latest contribution to fast 
shway transport for 
freight and express. The 
angles, jutting fenders, 
and straight lines typical 
of ordinary trucks have 
been eliminated in an ef- 
fort to lessen wind resist- 
ance and thereby increase 
speed. Trucks built along 
the new lines are also said 
to take less road room 
than do conventional 
trucks of like capaci 
‘The unusual appearance 
of the new streamlined 
truck, as viewed from 
the front, is shown in the 
photograph at the right. 
jote the absence of all 
resisting projections 
found on most trucks 


WRECK BENDS RAILS IN TWO-TON HOOP 


Steel hoop formed by three rails which were plowed up a 


A peraiten express.train can bend mas- 
sive steel rails into a hoop as easily as a 
basket weaver bends a reed, as a recent 
freak accident showed. When a Pennsy 
vania Railroad flyer speeding from Was! 
ington to New York left the track near 


FUSE TELLS 
‘WHEN IT IS 
BURNT OUT 


‘Tae necessity of 
unscrewing every 
use in a box, to lo- 
cate one that has 
blown out, is elim- 
inated by a recently 
marketed fuse. When the fuse is in good 
‘order, the leticrs “OK” are visible throuh 
2 peep hole in the cap. When the fuse 
burns out, these letters disappear and the 
sign “NG” takes their place, Danger of 
shock in removing the fuse is obviated by 
two non-conducting porcelain knobs. 
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teristed by the impact 


Bristol, Pa, the coaches bumping along 
the crossties, ploughed up three rails and 
twisted them into the giant ring pictured 
above. The twisted rails made a circle 
nearly thirty feet high. The steel in the 
giant hoop weighed more than two tons, 


TYPING OF LABELS MADE 
EASY BY NEW PACKAGE 


AS INoESIOLS new package per 
continuous-roll labels to be written on an 
ordinary typewriter without special at- 
tachments. The package contains a roll of 
gummed paper, rouletted to form 250 
labels. ‘To start the roll through a type- 
writer, the package is laid upon the paper 
rest of the machine and the platen turned. 
After a label is typed, it is easily detached 
from the roll, The portion of the roll 
drawn from the package but not needed 
may be rewound on the roll, 


VACUUM HOLDS AUTO LUGGAGE CARRIER 


A New auto luggage carrier is attached 
by merely laying it upon the roof of the 
car and connecting a piece 
of rubber tubing to the 
vacuum line of the wind- 
shield wiper. The resulting 
suction causes four vacuum 
‘cups on the legs of the 
tubular steel frame to grip 
the roof firmly and hold 
the carrier in place. When 
the engine is shut off, au- 
tomatic check valves in the 
line maintain the vacuum. 
‘The carrier is large enough 


Soction from Intake manifold holds luggage carrier in place 


to hold ten suit cases, The carr 


also, 
‘can be converted into a table, 
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Strange Robots Explore Ocean Depths 


ECHANICAL aids that descend thousands of feet into 
the sea are revealing, for University of California 
oceanographers, new and amazing secrets of deep-ca 

life. Great watery deserts in which no life can exisit have been 
discovered by the mechanical assistants. They have found un- 

cted currents that reverse their direction without warning fi 
and have brought up strange plats that ean live only ity 0 
100 feet below the surface. 


Suthep ofthe roche ss ook trode of oid 
of sea water and minute marine life. They analyzed countless 
samples of bottom oaze and took frequent. 

temperature readings. The water samples Right nechasial boule 
Were taken with strange bronze bottles. ae 
‘These containers, fastened top and bottom 

to cables, were lowered to the required 
depth, “A lead washer, oF “messenger,” 
‘was allowed to slide down the cable. The 


ni 


Survey bout used by sclentists of the Univer- 
sity of California in studying ocean life and 
Currents, Tt is equipped with elaborate devices 


‘messenger disengaged the top attachment. and 
Jet the bottle turn end up, taking a simple of 
water and then sealing itself again, Odd in- 
verted cones of canvas were used to bring up 
samples of minute sea life, or plankton, The 
‘cones were carried to great'depths by weights, 
where they filtered the organisms out of the 
water and brought them to the surface, Speci 
‘mens of the ocean floor were gathered with the 
help of miniature dredges with jaws like 

‘With the aid of these appli 
the scientists have obtained a comprehensive 
picture of the forms of ocean life, 


MAGIC IS HOBBY OF U. S. OFFICIAL 


Arren a day of concentration upon and has mastered 3,000 conjuring tricks. 
the realities of figures, William W. Many of the most. mystifying illusions 
register of the U. S. Treas- practiced by professionals were originated 
‘Ashington, finds relasation in by this skilled amateur. For giving per- 
has devoted his spare formances, he has built his own theater, 
time for fifty-eight yearstothishobby — seating 128 persons, on the lawn behind his 
‘home. Durbin's mag- 
ical equipment is so 
extensive that the 
cases and trunks con- 
taining it fill two 
large rooms For the 
last ten years, he as 
been president of the 
International Broth- 
‘exhood of Magician 


‘country in the world, 
holdmembership.He 
won this unusual 
honor as a tribute to 
‘William W. Durbin, register of U.S. Treasury, demonstrates fora his. skill and_oFigi- is hobby haa won Durbin the presidency of 
Iiend one of the bundreds of card tricks he has at finger ips nality in magic. ‘he International Brotherhood af Magiciena 
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SOLDIERS SHOOT AT CARDBOARD ARMY 


A “cnost arsty" of cardboard figures 

ugh a wooded section near 
ita, Germany, the other day. Drawn 
te effigies provided realistic tar- 


BI 


FLAT PENCIL CAN BE 
USED AS A BOOKMARK 


So rLat and wide that it ean be slipped 
between the leaves of a volume without 
damaging the binding, a newly introduced 
pencil serves as a handy bookmark. It al 
So provides the reader with a convenient 
means of checking off interesting passages, 
as shown in the illustration above, or of 
taking down notes as he goes along. When 
he closes the volume, the pencil with its 
knotted tassel keeps’ his place until he 
picks up the book again 


Prehistoric animals and men modeled in metal for educational use 
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Reichswehr troops engaged in rifle 
‘as shown above, and gave the 


practi 
marksmen a chance to test their skill un 
der conditions like those of real warfare, 


USES ESCALATORS ONLY 


EScALAToRS will be used exclusively to 
transport customers from floor to floor in 
a fivestory department store now being 
built, in Chicago. Eight ‘escalators will be 
installed, and elevators will be used only 
for employees and freight. 


PERMANENT WAVE 


y ee 


oe 


en) 


‘The cutlers of thin new permanent-wavs oatSt ste heated by 
Tadios thor Going: away wih the cumbersome connecting wires 


MODELS SHOW PREHISTORIC LIFE 


Tixy figures of 
men and beasts of 
past ages, expertly 
fashioned ‘in. metal, 
are now available in 
sets for classroom 
instruction, enabling 
school children to 
visualize the appear- 
ance of such fear- 
fome_ creatures a8 
tye sibel-toothed 
tigers, and masto- 
dons. Blind pupils 
may learn by finger- 
ing the figures. 


_—— 


TOY STEAM LOCOMOTIVE 
FIRED BY ELECTRICITY 


Ruat steam, produced safely and with- 
‘out odor, operates a new toy locomotive 
for O-gage electric track, When water has 
been added as shown above, an electric 
heating clement. in the boiler builds up 
steam pressure in three to eight minutes, 
‘The engine then puts along a realistically 
as any boy could demand, starting and 
stopping as current in the track is turned 


oon or olf, One boiler filling is enough for 
a half-hour run, 


IS GIVEN BY RADIO 


Woatx can now ob. 
tain permanent waves by. 
radia, The apparatus just 
developed for the pure 
pose eliminates the heavy 
clectric wires, that are 
Dart ofthe ordinary per- 
manient-wave machine, so 

“A that the patron need not 

‘one spot. Curl- 
ed to the hair 
heat elements op- 
crated by the radio waves 
transmitted from a high- 
frequency radio set near- 
by. The temperature of 
the curlers can be regu- 
ated by varying the in- 
tensity of the waves, 


OT 


SCREW-DRIVER 
ATTACHMENT 
DRILLS HOLES 


« Wxex hooks or 
screws are hard to 
start, a new attach- 
ment for the screw 
driver comes to the 
rescue. Slipped over 
the blade, it serves as a 
drill to make a pre- 
liminary hole with a 
few quick twists, The 
attachment fits screw 
driversof varioussizes, 
and is of tool steel 
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The line of traps at the Grand American Has 
Tournament, held annually at Vandalia, Ohio, 
shooting enthusiasts come from all over the 


WaLTeR E. BurToNn 
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er” clay bids. 
orted entirely by 
They banded to: 


were 1,100 


ronal 
Vandalia 


ularly the hand 
ant effect oft the 


handicaps im 
days, man who 


le the re 
R. 0. Heikes 


in Uhis year 
ha 


100 throw 
ing down before making 


ae and 
other 
ht. Lwenty 
id which he has used 
r Tt was not considered an 
unusually fine gun when he bought 


it and was priced about the same as other shoteuns of the day 
‘Yet it has won him about $50,000 in cash and $150,000 in tro- 
phies during the twenty-five years that he has been using it 

‘One of the questions frequently in the minds of those who at- 
tend shotgun events concerns the origin of the clay-target idea. In 
pioncer days, shooters got plenty of practice bringing down ducks 
and other live birds, whether for food oF for the sport of it. ‘Then 
some one conceived the idea of releasing ive birds, frequently wild 
passenger pigeons, from coops and shooting at them as they at- 
tempted to fly away. Killing bids with a shotgun seemed humane 
enough to followers of the sport. In almost every case, the bird 
Was killed instantly or else missed entirely. Then there occurred 
a sudden change in public sentiment, nd the shooting 
of live pigeons was criticized as cruel and was pro- 
hibited by law in certain states. So clay targets 
tossed into the air by spring-operated traps, were 
substituted, and now are used universally. Clay bieds 
provide all the thrills of actual hunting, and their 
use. we much to conserve natural game, 

"There are many things that lend. a carnival at- 
mosphere to the Grand American Handicap, Tis 
ofall, there are the twenty-two traps, accommoda 
ing’ 1i0 shooters at one time. Six of these traps are 
used for practice, o that the number of contestants 
participating at one time in a main event is eighty 
‘r less, It is impossible to watch all of the traps at 
‘once, 40 each one bas its litle band of 
spectators. Any and all traps will pro- 
vide thrills for the onlookers. There is 
an inexplicable fascination in watching 
five men shooting in tura at clay targets 
that rise, at the gunner’s shout of “pull,” 
from the concrete trap house. When two 
targets sail into the ale simultaneously in 
the doubles matches, interest is even 
eater, But for rea th there is not 
{ng to surpass a shoot-off for the year's 
championship crown 

Titing of watching the field being 
sprayed with lead, the visitor seeks other 
entertainment. In Commercial Row, rep- 
Fesentatives of manufacturers of ‘guns 
and ammunition display their wares, of 
fer easy chairs and ice water, and act as 
general information dispensers. It is a 
tented community resembling a circus side-show 


hhula hula, Closer inspection reveals that itis mounted 
‘on a vertical rod, which can be swung from one side 
to the other by’ pulling a cord. The owl's head is 
pivoted, so that its movements jive the effect of a 
frotesque dance, But he poses in his stuffed glo 

not for entertainment, but for the highly useful p 


aN 


1» operator waiting for the 
signal to release the target. The 
shooter calls “Pull!” when ready 


WHICH EYE 
‘Out in front of one tent a horned owl is doing 2 18 "MASTER"? 


Right, using the 
manuscope to test 
2 shooter’ vision, 
The object of th 
test is to. meatus 
the dominance of 


‘The mechanized owl is being demonstrated by George H. 
Garrison, representative of a gun manufacturer, who is inter- 
ested in conservation work, In some sections, Garison explains 
there are so many crows that the existence of beneficial song 
and insect-eating birds is being threatened. So he sponsors crow- 
kulling activities in such districts. He had the dancing owl con- 
structed for the purpose of attracting crows, an ow! being one 
of the best decoys, While a stuffed owl that does not move will 
cause crows (0 congregate within gun range, an owl that dances 
is many times more effective, he explains, in attracting the at- 
tention of curious birds, 

‘Among the most popular attractions in Commercial 
Row are the shops of several expert. gunsmiths who 
adjust trigger’ pulls and. perform 

other repair jobs without charge, 
tis worth more than the price of 
admission to watch these experts 
at work, and they are seldom idle 
‘Most’ exhibits at the handicap 
tournament were guns, Many of 
the trap-shooting enthusiasts, wom- 
‘nas well as men, spent hours in 
spectine the hundreds of shotguns 
con display, and doubtless wishing 
that they had money to buy a doz- 
en of them. Then there were rifles, 
all calibers and sizes. ‘There were 
trench and riot guns, and even 
small chromium-plated cannons 
Inquiry revealed that the cannons 
ae ued a8 sgnal guns on yachts 
‘A tour of the gun exhibits was 


This Unique 
Sporting Event 


Attracts 


nthusiastic 

Followers from 
All Wal 
of Life 


likely to give rise to the thought that trap shooting must be a 
costly sport. Several other abservations, such as the quantities 
of shells being carried about by the ammunition boys, strength- 
ened this impression. Old-timers at the shotgun game were Pre- 
pared to do some explaining. Trap shooting, they pointed out, 

rt that is admittedly a luxury when followed full scale, 
but it is not more costly than many other sports. 

‘The man who purchases costly guns and burns up ammuni- 
tion at a great rate has his counterpart in the golfer who be- 
longs to a club, owns a set of high-grade clubs, takes about 100 
strokes for eighteen holes, pays a caddy a dollar for his serv- 

s, and then has to buy dinners for his opponents when be 

Tt costs the trapshooter about a nickel each shot. 
‘The golfer’s expenses are about the same for each stroke. 

But how about the duffer who plays public golf courses, car- 
ries his own clubs, and finds as many balls as he loses? Where 
«can he find comparable sport in trap shooting? The advice of 
experienced followers of the shotgun sport is to get a .410- 
jugequn and a and trap that will cost two or thre, dollars. 
Shells for the gun run about two dollars a hundred, and targets 
can be obtained for a half cent each. Any bit of open country 
can_be used as a, shooting ground, 

‘The Amateur Trap-shooting Association's plant at Vandalia 
has brought a new industry to the little village north of Dayton 
lead mining. A mining’ engineer would be astonished at the 
equipment used—a road grader, blowing machine, and melting 
apparatus. ‘The grader is employed to remove a thin layer of 
soil from the field in front of the row of traps, and the 
to separate the dirt from the lead pellets. The shot is then 
melted into 100-pound bars. One of the side-show attractions 
at the handicap tournament was a stack of these bars, weighing 
several tons, in the shell house. 

Te may seem like a waste of time to try to recover shot from 
4 large field, But consider these facts: The last lead mining 
‘was done at Vandalia in 1928, Since then itis estimated, about 
6,000,000 targets have been fired at, including those used in 


BY-PRODUCTS 
OF THE SPORT 


Tons of lead 
fired at Vane 

recovered 
e soil and cast 
Into ‘bars like the 
‘ones shown above 


n 


Obio State and other competitions held at the range in addition 
to the G. A. H. Each shell contains about one and one-fourth 
‘ounces of lead shot, which gives a grand total in excess of 250 
tons. Not all of this will be recovered, but it has been estimated 
that at least 150 tons, worth thousands of dollars, will be col- 
lected this year. 

In all, the Grand American Handicap tournament would be 
worth the effons involved in making it possible if it did nothing 
more than provide concrete evidence of the vastness of trap 
shooting as'a sport, and the grip that it has on gun lovers of 
the country. The visitor who never before paid much attention 
to trap shooting is impressed by many things: the size and well 
kept appearance of the ent headquarters plant of the 
Amateur Trap-shooting Association; the camp, where visiting 
shooters from all parts of the country erect {ents or anchor 
‘camp trailers; the fact that this isa sport in which a profession- 
al can become, without particular trouble, an amateur, and vice 
versa, a professional being a shooter who is connected with an 
ammunition company or other commercial organization inter- 
‘ested in shooting equipment. 

The visitor is struck by the fact that contestants will scrape 
their pennies together and travel thousands of miles to attend 
the tournament, one entrant coming this year from the Canal 
Zone, Whole families, each member completely equipped and 
fan expert shot, trek across the continent to Vandalia 

Tnquiry into’ the normal occupations of the hundreds of ex- 
pert shooters who take part in the events of G, A. H, week re- 
veal that they represent practically all walks of life, ‘There are 
doctors, engineers, business men, workers in the trades, This 
year's champion is an oil driller by profession. Some competi 
tors are better shots than others, but the system of handica 
ping arranges things so that all stand an equal chance to win 
Valuable prizes. Such prizes are often welcome as means of 
defraying the expenses of the trip. 

That the sport of trap shooting has a tremendous grip in the 
country is evident. Someone has said that there are 20,000 
trap shooters in the United States. ‘The number is increasing 
These shooters fire millions of shots a year and provide em- 
ployment for no small number of persons. 

ity rate, the annual tournament at Vandalia remains the 


grandest shotgun carnival in the world, and does much to tell 
the world how clean and exciting this sport really is, 
‘A few of the thousands of capped 
shells ‘that accumulate at. the 
Feld every year. ‘The brass ends 


fre salvaged as 
fave the astocia 
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Stunts for 


PUTTING E0G IN BOTTLE 
AND TAKING IT OUT AGAIN 
To pass an eng into a botl, fet 
Sed Suh a sneha 
{ete the bole en guieiy fora 
the borce on fs se and held the 
‘Sey sean the ote mew Te 
Te erg ous tp te beta up agate 
eax ost re 
your lips as ia illustrated: It yoo 
Tow vigeroealy the eee il pop ot 


evil, the 
jose at 


MATCH UNDER WATER REMAINS DRY 
You can feeds with the simple stunt ite 
ated at lef Plot's ht et Ine pathol water and te 
Stach to fean lighted match, Cover the cork and match 
‘Sigh a tomoler and lower tumbler to bottom of the pail 
When you rane tumbler and remove mateh it will be dry 


‘through the 


HOMEMADE 
BOOMERANG 


CAN'T BLOW OVER ONE CARD 


‘Your friends will be bated 
experiment: Bend down hall 


ac sow 

ae a Hote tet ll lh ee 

ihe nde 

| eas 
gt 
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Wrap Your > Sonne eerie 
(ohristmas 


Gifts 


N CELLOPHANE 


erts now enable any amateur to take advantage of one 
of the most modern and versatile of wrapping materials 
cellophane, Available in sheets and ribbons and in all the colors 
of the rainbow, its sparkling luster provides an appropriate holiday 
trimming for modest and costly gifts alike, Gay wrappings and bril- 
Hiant tyings for a pair of silk hose, a jar of tobacco, or bottle of 
fine perfume, areas efetive in enchancing the attractiveness of the 
wifts as they are easy to make. Any stationery store can supply you 
with the materials, and illustrations and directions given on these 
Bae show you how you can achieve decorative fects that rival 
the creations of professional designers. ‘The methods illustrated 
‘may be adapted, with variations, to other styles of packages, 
‘and elaborated upon io obtain additional decorative effects, accord= 
fing to the imagination and ingenuity of the user. 


OULD you like to try a fascinating new way to wrap 
your Christmas presents? Methods worked out by ex- 
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Neat Cylindrical Packages in Cellophane 


How To Tie a Bow with 
Cellophane Ribbon 


code tat are long 
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Analyzing Everyday 


soluble suphocys: 


CHLORINE OAS. Gener 


| © MAKE use of his knowledge 
‘of chemistry, the home experi- 


‘menter need only turn to his medicine 
Caine and lhe shelve. Hund a 
everyday substances offer chemical mys- 
teries that can be solved with test tube 
and burner in even the simplest of home 
Mbpesiorie. ‘ 5 a 

a starting point, consider ordinary 
Iundey bling, sold both as a. iguid and 
asa solid, Usually, liquid bluing is merely 
a solution of Prussian blue (iron ferro~ 
cyanide) dissolved in ‘some organic acid 
Sich as oxalic acid. However, itis a sim- 
ple matter to verify its composition. 

First, dilute about a half’ teaspoonful 
of the bluing with several times its bull. 
of water. The professional chemist would 
‘use distilled water to avoid impurities, but 
for the home chemist’s purpose ordinary 
‘tap water will serve. To this solution add 
Some sodium hydroxide or potassium hy- 
‘roxide, pouting the liquid drop by drop 
until the bluing solution becomes almost: 
Ccorless or water-white. ‘This change in 
‘color will indicate that the mixture is in 
the ¢ form for chemical analysis. 
Mache atin aul Son, a 

wn precipitate formed fn a 
creasing quantities. When this occurs, 
« lete the reaction between the hy- 
droxide and the bluing by boiling the 
tnixture for a minute or two. 

The next step in the analysis is to filter 
off the brown precipitate and wash it 
thoroughly by pouring or squirting hot 
water into the filter-paper funnel. Allow 
Scue Stik pesca emake she took 

trate whi Daper 
and save the solution for further tests, 


56 


Under 


hlorine 


Pour a dilute solution of sulphuric, 
tric, oF hy i 
{ate on 1 


fone or two drops of sodium (or poiass- 

tum) sulphocyanide. If a red color forms, 

iron is indicated and it fs safe to assume 

that it came originally from the Prussian 
tue. 

‘To test for the oxalic acid, add a drop 
or two of clear lime water, or calcium 
ehloride solution, to the filtrate which was 

If a white precipitate forms, it 
Ir probability calcium oxalate, 
rating that oxalic acid was present in- 
itially. This can be confirmed by adding 
several drops of hydrochloric or nitric 
acid to the quid. If the white precipitate 
is dissolved, calcium oxalate undoubtedly 
was present, 

Dry blu, sld inthe form of con- 
venient squares or balls, contains neither 
Prussian blue nor oxalic acid. Instead, it 
is made by heating a mixture of clay, 
sodium sulphate, sodium carbonate, sul- 
hur, and sodium sulphide. The presence 
Of the sulphide is easily detected. 
add several drops of acid to small bits of 
the solid. Immediately an effervescence or 
bubbling will take place and hydrogen 
sui ys wil be berated, The Leny 
‘of the gas can be recognized not only 
its characteristic odor but also by the 

fact that it will turn strips of paper, mois- 
tened with a lead acetate solution, a deep 
‘brown or black. Incidentally, this action 
of solid bluing 2 simple method 
‘of making small quantities of the gas for 


consumption in your home laboratory, 

yi ‘ 
teresting subject for a simple chemi 
Salone fy too, fe sah two forms, 
plain and iodized, the latter containing & 
Soluble iodide. “Here again, the home 
chemist ‘can determine the difference 
chemically. ‘The test 8 novel experiment 
in itself, consists of freeing the iodine, if 
it is present, and identifying it by means 
of some telltale reaction. 

To a small quantity of the salt dis. 
solved in water to make a solution, add 
several drops of starch solution prepared 
by dissolving ordinary com starch in 
water. Then add several drops of dilute 
chlorine water. Ifa dark blue color ap- 
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Substances 
LABORATORY 


ars, iodine is present. The chlorine 
frater for this fest-can be made by 
Auding dilute acid to bleaching pow- 
der ina flask and bubbling the ehlor- 
ine gas given off through a bottle of 
ordinary tap water. (B.S. M., Oct. 
"33, p. 51). 

Ti desired, the test for iodine ean 
be carried out. in. another ‘manoer. 
Tnstead of adding starch solution, 
pour a small amount of carbon tet~ 
Tachloride into the salt water and 
then add the chlorine water as before. 
Tf iodine js present, it will be liber 
ated by the chlorine and will dissolve 
in the catbon tetrachloride, coloring 
it violet. : 

This ability of chlorine to free iow 
dine. from its compounds, illus 


elements, the best known of which 
are chlorine, bromine, and iodine, ex- 


hibit a marked W dis 


from their compounds, while 
bromine will displace iodine but not 
chlorine. Todine, on the other 
no ability to displace 
elements 
By using a novel, but easily as 
sembled, piece of apparatus, the ama- 
tour chemist can illustrate this ac- 
tion vividly. As shown in the photo- 
graph, it consists principally of to 
small tasks; two large-diameter glass 
tubes, a long one and a short one; a 


BAKING POWDER. Tr is cary to compare the vol- 
tomes of xt liberated by equal amounts of varions 


bine 
water from the Bottle where 
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supply or separatory fun- 
rely some ordinary glass 
tubing, and a foot or s0 
of rubber tube 

The long, largediam- 
ter tube should contain 
at one end two plugs of 
loosely packed cotton be- 
tween which is placed a 
half inch of solid sodium 
(or potassium) bromide. 
Spaced "an inch or. s0 
from this set of plugs 
should be a second set 
enclosing a half inch of 
sodium “(or potassium) 
iodide. Finally, this is 
followed by a’ strip of 
test paper ade by im 
mersing white paper in 
2 solution of starch. 

AA chlorine gas genera- 
tor consisting of a stop- 
pered flask having a sup- 


Fanged ently ‘as shown above 


ply funnel and containing bleach- 
Jog powder is attached to the end 
of eta nearest the bromide 
Compound. ‘The other end of the 
tube should lead to an. absorbing 
flask containing a caustic solution 
such as lye. To make sure that 
hone of the poisonous gases es 
ee tothe i 2 sapemetary 
absorber, consisting of an upright 
tube containing small glass beads 
‘over ‘which the caustic solution 
has been poured, should be at- 
tached to the outlet of the absorb- 
ing Has. The moat beads preset 
2 large surface to the gases past- 
jing through the system and allow 
complete absorption. 

To start the reaction, place 


ARSENIC. Mars 


By 
RayMOND B. WAILES 


plture 
ACID 


and can be Identied as shown 


some dilute acid in the deli funnel 
and allow it to drip on the bleaching pow- 

generator, This wil 
liberate chlorine ga, which will pass on to 
the reaction tube where it will come in 
contact first with the bromide compound, 
Passing over the chemical, it will release 
the bromine which can be recognized by 
it ed vapor pate nto te empty 
center portion of the tube. Being pushed 
along by the chlorine entering from the 
generator, the free bromine will come in 
‘contact with the iodine compound stored 
at the other end of the tube, As it does, a 
purple vapor will be noticed. This is the 
iodine freed from the compound by the 
bromine. That the gas is iodine will be 
shown by the fact that it will turn the 
starch paper a deep blue. 

Laxative medicines offer the home 
chemist another field for analysis and ine 
teresting experimentation. Tn most of the 
candy and. gum laxatives, the fami 
chemical phenolpbthalein is the active in 
gredient. ‘The test is to identify phenol- 

thalein. a simple one. First make the 
fsative into a solution by adding it to 
water and heating. Then filter it. If the 
Titate takes on a definite reddish-purple 
color when a caustic solution is added, 
phenolphthalein is indicat Add a 
‘strong acid to the (Contin 126 
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“INVENTIONS | 


FOR THE 


— Household 


the window, the sesh falling of Its own Weight 
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oi By weight of 


DECEMBER, 1934 


SUGAR AND CREAM SET. The double dich il 
Aostrated below, is designed to heli both the sm 
strand cress. A neve on the cream section makes 
I posite t pace the cream without spilling ft 


ft the device 
loeed 


{All you need t9 buat lon 


HOUSANDS of short-wave fans 
‘are now hunting radio's newest 
mystery—delayed echoes. Work- 


ing with noted scientists, they 
are searching for the cause of weitd s 
nal ghosts that often reach a receiver 
many seconds after the original wave. 
‘These echoes were first reported in 1927 
by J. Hals, a scientist living in Norway. 
Listening 6 a code message from 
the Dutch station PCJ) trans- 
mitted on a frequency’ of 9,600 
Killocycles, he noticed that many 
of the signals were followed 
4 faint echo or repetition, Trai 
{ng the originals by more that 
three seconds, these echoes dif- 
fered from the common type 
caused by radio waves traveling 
around the globe (25,000 miles), 
in one seventh of a second. Fig 
ured on the basis of elapsed time, 
they had traveled more than S00, 
(00 miles. Later, verifications were 
obtained, some showing echoes 
that lagged a full half’ minute. 
‘At first, it was thought that 
the long-delay echo was caused 
by a portion of the radio wave 
reflected from the moon. But 
this theory was soon discarded in 
favor of another which laid the 
cause to a concave reflecting sur- 
face located hundreds of thousands of 
miles from the earth's equator and formed 
by the streams of electrons. that are 
thought responsible for our northern lights, 
“a obtain more information about 
mystifying echoes, an international sea 
has been organized. Scientists have call 
‘on every short-wave fan to codperate 
‘Two powerful European short-wave sta 
tions, GSB at Daventry, England, and 
HBL, the League of Nations Station a 
Geneva, Switzerland, are transmitting 2 
series of test programs arranged especial- 
ly for the observation of long-<delay echo 
‘The signals from GSB are transmittc 
a modulated frequency of 9,510 kilocycl 
(approximately 31.5 meters) every S 


0 


echoes Is 4 shortwave set 


By 
Grorce H. 
WALTZ, Jr. 


day, Tuesday, and Thurs- 
day, from 3:25 to 3:35 A. 
M., ‘Eastern Standard Time, 
while the HBL signals are 
sent out on an unmodulated 
frequency of 6,675 kilocy- 
les (approximately 45 meters) each Sun- 
day, Wednesday, and Friday from 6 to 
6:30 A. M., Eastern Standard Time, 
Each transmission begins with a five- 
minute tuning period, station GSB using 
Phonograph music and HBL repeating 
call letters in Morse code. This is fol- 


lowed by the test, which consists of the 
letters of the alphabet, sent in order and 


Hanting Echoes, 
New Radio Sport 


FANS CAN HELP SOLVE 
THE LATEST MYSTERY 


spaced at time intervals of one minute, 

‘To join in this search, all that you need 
is a high-frequency receiver, a good watch 
with a second band, a pencil, and some 
paper. The station 'you follow in your 
tests will depend on the type of receiver 
you own. If it is of the short-wave broad- 
‘ast variety, it will be necessary to con- 
fine your efforts to the modulated signals 
from GSB since the unmodulated continu- 
ous waves transmitted by HBL are te- 
ceivable only by a set having an oscllat- 
ing circuit, 

‘Once you have adjusted your receiver 
during the five-minute tuning period, stand 
by for the letter A. Record the time (10 
the nearest second) at which each suc- 
ceeding letter is received and listen for 
‘echoes during the one-minute intervs 
between. If any echo is noticed, no mat 
ter how faint, note the elapsed time be- 
tween the original signal and the repeti- 

Hon, the relative strengths of 


ther information you believe 
Dellinger, chief of the radio 
division of the Bureau of Stand: 
ards in Washington, D, C., who 
is acting as the clearing house 


for reports in the United States, 
State clearly the identifying lets 
er of the signal observed, the 
ime to the nearest second at 
which signal was re= 
ceived, the time to the nearest 
econd at which the echo. was 


heard, and a 
relative strengt 


estimate of the 
of each 
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EASILY BUILT 


AMPLIFIER 


Has Many Uses 


By WALTER J. BRONSON 


What is Needed for This Amplifier 


+4900 *180N 


At op, view showing 
ache 


urangument of pat 00 the 


gh Breprone plug. nvove, underlie ofthe cams 


{eur set builder than a good aux- 
iliary power amplifier. Such a unit 
is illustrated ‘on this page, It has excel- 
Jent quality and high fidelity, but its de- 
sign makes it oth inexpensive and easy 
to assem 
Although little larger than a small re~ 
ceiver, being mounted on a 2- by 7- by 
S-inch’ aluminum chassis and using only 
three tubes, this compact unit has a. va- 
Holy of uses Besides serving asa two- 
stage amplifier for a phonograph pick-up, 
a receiver, of a small public address sys- 
tem, it also provides a. hum-free power 
supply capable of furnishing 45, 90, and 
180 volts current and 2¥% volts for a 
heater cru Soins 
¢ assortment of simple parts re- 
quired are listed in the box on this pa 
Minus the tubes and the speaker, they 
should not cost you more than $8 complete 
‘Looking over the wiring diagram, you 
will find that the circuit is of the normal 
class A amplifier variety, making use of 
4 type '37 in the initial stage, a 2AS in 
the ‘final stage, and a type "80 as the 
rectifier. In connecting the socket of the 
"57 tube, the screen, suppressor grid, and 


EW pieces of radio equipment 
prove more valuable to the ama- 


plate are tied together, making them 
function more or less as a single element 
and transforming 
the tube into a 
triode _(three-cle- 


ment tube). —Al- 
though this causes 
some loss in sig- 
#7 hal strength in the 
== input, any decrease 
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found that it tends to iy 


‘quality, 


without this shorting condenser and re- 
tain the arrangement that gives the best 


A.and R-—Fined condensers ies, 0O4mid, F-—Powertranslormer two 2-vlt nt 
Gied D Fined condensers ida 28 vat, ‘soe 

Eines vesistor, 30 ohms. 

Fined renin, $0 ohms. 
G—Fined reir, HO ohms, 1 wat 
Wi=Pied resistor, 23,00 aha, Xa 
iF “ll 


sees. 
1. —Finer choke, 2590 hin, 39 henry. 
Mer choke, 10 aha 12 heey. 
NSVetege asic, 140 ohm 


‘Miseetaneous: Oe 5 ube, one 2AS tbe oe ‘8 tube, «2 by T by 9 ins 
chasnn solder, connecting wie apa ach, Badin pont, ec 


cuit, Although not 
50 important when 
the unit is used as 
straight _ampli- 
fier, they do 

prove conditions 
when the power 
supply is used in 
connection with a short-wave tuner, 

How the amplifier is used will depend 
fon the unit to be connected to its input. 
Wich mal receiver, rid leak (1 mex.) 
should be wired across the amplifier input 
and a condenser (1 md.) should “be 
placed in the wire leading to the rid of 
the ’57 tube, On some receivers, the grid 
Jeak can be omitted. A high-impedance 
pick-up can be wired directly, while a 

rophone must be used with the usual 
rophone transformer and battery cit- 


in volume is more than 
overbalanced by the im- 
provement in tone quality 
obtained. 

Shunted across the input 
grid to the ground, is a 
:004-mfd, mica condenser. 
‘This is an optional arrange- 
ment, but the writer has 

we the tone 
ch with and 


‘Tey the circuit 


all-around results. 
The two .1-mfd. 
condensers con- 
nected into the 
powerinput (A.C) 

at the power cond 

also are important 

i items in the cir- 


cult. 


ITPUT TRANS 
‘ON SPEAKER 


oe Meats 2 


Gad 


Leelee Ressifies 


FOR EXTRA SPEAKER 


ii | 


ae 


prevented you from making good use 
‘of a spare dynamic speaker, you can 
solve the problem by building the in- 
expensive power unit illustrated. It can 
be used as a field supply for a portable 
Publicaddress speaker or as a power cit- 
cuit for a remote speaker connected to 
your regular receiver in the manner re 
ently described in detail (P. S. M., Feb, 


M, PS). 
In districts where alternating current is 
et recifr of sme kid mst be 
to ‘supply the electro-magnetic 
dynamic speaker with direct current. 
Unlike most units, this rectifier uses two 
type2525 tubes ‘connected in what is 
da “bridge circuit.” This arrange- 
ment, giving full-wave rectification at full 
line Voltage, eliminates the necessity of 
using a power transformer 

‘As shown in the photographs, the parts 
are arranged on a 2- by 6-n. aluminum 
base resembling a small U-shaped chassis. 
‘The rear flange of the base should be made 
deeper than the front flange to provide 

¢ for the mounting screws used to 
fasten the power unit to the speaker baf- 
fle board or other convenient surface. 

‘Mounted on the top face of the base 
are the two sixprong wafer sockets and 
the single cight-microfarad_ electrolytic 
condenser (C) that serves as the filter 
Under the chassis is the 200-ohm, twen 
watt heater resistor (R) held in place by 
its soldered connections to one. heater 
rong of each tube, 

‘No difficulty should be encountered in 
wiring the unit once the various terminals 
Of the six~prong sockets have been located. 
‘The combined heaters of the two tubes are 
connected in series to the alternating cur- 


I: LACK of the proper rectifier has 


co 


rent supply and the 200-ohm heater resis- 
tor. This resistor reduces the 110-volts sup- 
plied to the (otal of fifty volts required 
for the heaters (twenty-five volts for each 
tube). The remainder of the wiring, ex- 
cept for the connections to the terminals 
of the electrolytic condenser, centers 
around the sockets. 

Tn connecting the electrolytic condenser, 
remember that the center terminal is posi 
tive while the outside can is negative, The 
negative connection can be made directly 
to the case or it can be made to the metal 
chassis through one of the socket-mount- 
ing bolts. 

“The power connections should be made 
through a regular insulated cord and plug 
to the alternating-current supply, while 
the rectified direct-current output ‘ean be 
fed to the speaker through two wires lead- 
ing to the ficld winding, The voice coil of 
the speaker should, of course, be wired to 
the output, of the’ receiver or public-ad- 
dress amplifier in the usual way. 

Connected to, the 1,500-ohm field of a 
speaker, the unit will supply more than 
seven watts of almost rippleless power. 
If desired, the speaker can be fitted with 

hum-neutralizing coil to dampen any 
slight ripple that may rema 


DIRECT- CURRENT OUTPUT 
TO SPEAKER FIELO, 


‘This photograph shows how the power supply it connected to the Seld winding on 2 dynamic 


Speskec: The power supply cable should be Sted wi 


fa plug for connection with foot plate 


POPULAR SCIENCE MONTHLY 


. ___ Whatis the height of the greatest ocean 
SJUCSTION: waves? G. L. P., New Haven, Conn. 


Here’s 
the 


Arie momest ocean waves so far re 
ported ty reliable observers measured seven- 
ty feet from trough Co crest 


Land-Locked Shark 


Q—anx sharks evee found in fresh water? 
PY. Detroit, Mich, 

‘Axon Matty, no. However, sharks as 
wells 0 fish have been found in Lake 
Nicaragua in Central America. It & thought 
that this body of water, once an inlet of the 


Adapted themselves to the changing condi- 
tions as the rivers lowing into the lake slow= 
ly converted it Into a body of fresh water, 


Cincinnati or Porkopolis? 


Q—1s 17 true that Cincinnati, was once 
known as’ Porkopolis-—W. E, R., Cincin- 
nati, O. 

‘A'—vxs, in 1840, It gained this mame by 
being the’ best known ‘pork-packing center 
in the world. 


They Davedle Along 


Q—now fast do plants grow?—L, K. Wi, 
Los Angeles, Calif, 

‘A—cxosx normal conditions, the average 
plant shoot will grow about 1/100,000 inch 
4 second. ‘This means a growth of one inch 
every 278 hours or eleven and one balf days. 


World's Largest Teeth 


RK, searrie, was, An elephant tusk 
often weighs as much as seventy-five pounds. 
In reality, a tusk is merely an overgrown 
front tooth. 


It All Depends 


Q—sow long must the string on a sim- 
ble enum be to ven prado wing 
of exactly one second?—H. B., Tampa, Fla 

A—tocavios. plays an important part in 
the length of a simple pendulum since it war- 
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nswer 


fs with the acceleration of gravity. At New 
‘York, a simple second pendulum has a length 
of 36,017 Inches oF 2985 feet. 


Practice Makes Perfect? 
‘T. W., aurnions, x00. Seven hours of 
rehearsing, are requiredon the average for 
‘Set one hour ‘radio program Tecan 
Sh control operators fs well as artists must 
Tebeane their Tol many times before gang 
‘on the air where slip'or lack of coordinas 
tion's ont 


Old Enough To Know Better 


Q—now ono is the earth and how is its 
age determined?—K. N,, Boston, 

‘A—vsixe a so-called “radioactive. time 
lock method," ‘scientists have determined 
the age of the earth by measuring the amount 
of raontve "mates in rok, Sod then 
uring to the amount of lead pres 
ent, According to latest computations, the 
‘earh is at least 1,725/000,000 years old. 


Dust and Rain 


Quis rr true that if it were not for the 
‘dust in ‘the air the earth would be ruinless? 
=A. Y., Tucson, Arie, 

‘A.—wiruour dust there would be no rain. 
‘The minute specks, floating in the air pro- 
vvide surfaces ‘on. which the tiny’ particle of 
moisture condense to form drops of rain. 
‘The hundreds of thousands of dust particles 
that fill every cubic ineh of ait also are re- 
sponsible for the bright red skies at sunset. 


aw, turn 
around kid} 


A One-Sided Argument 
Q—A rao argues that all sides of the 
moon have been viewed by astronomers. 1 


Enough for Billions of Eggs 


Q—aow arent salt is there in the sea and 
how did it get there?—L. C. H, Cl 
‘A—sosce FWve milion eubi 

are contained in the sea waters of the world; 
‘enough to cover the entire United States with 
layer more than a mile and a half thick, 
It is believed that primordial sea water was 
relatively fresh but the quantities of salts and 
‘chemicals carried to it by rains and rivers 
have gradually increased ‘its salinity, Tt is 
‘eimated that more. than 63,000 tons of $0- 
‘dium alone are carried to the sea each year, 


Preserving Leaves 

7. J.,pexven, cov, To preserve specimens 
‘of trie eaves, spread them smooth and presk 
them Mat under layers of hot sand placed in 
a flat pan, ‘The sand should not be any hot. 
fer than the hand can bear, ‘When the sand 
has cooled, carefully remove the. leaves, 
smooth them with a hot iron and. dip: them 
in varnish consisting of gelatin (11 or.) and 
Concentrated slycerin (9 02). Finally, allow 
them to dry. In making the varnish, first 
soften the gelatin in cold water and then dis- 
Solve it in the glycerin heated to about 212 
degrees. Fabrenbel. 


First Reckless Driver 

Q—wno rsvexren the first motor-driven 
vehide?—J. F., Detroit, Mich, 

‘A—tx 4s allempt to’ motorize the French 
artillery, Captain Cognot built the first motor 
‘wagon in 1769, Tt was a three-whecled alfalt 
riven by a bulky steam engine. Unfortu, 
nately, its life was short. While skyrocketing 
along ‘a road at the tertfic speed of two and 
‘one half miles an hour it crashed into & stone 
‘wall and’ was wrecked 


Goldfish Per Gallon 


F. T. ¥, vouxcsrowy, o. Tn arrangi 
aquarium, it is safe to figure two goldfish t 
very sallon of water. Globes are not recom- 
‘mended as aquarium containers. since they 
present only. a relatively. small open surface 
to the aie. "If the aquarium is 10 be placed 
near a Window, one furnishing north Tight 
is best. Direct ‘sunlight should be avoi 


Winter and Thunder Storms 


Q—wary ane thunder storms more common, 
in summer than in winter ?—Z. L., San Diego, 
Cali. 

‘A—votexr storms such as thunder 
storms are caused by great differences in the 
temperatures of crossing air currents, Such 
differences are commoner on the hot days of 
‘summer when heated air rises from the earth 
‘than in the winter. 


Warmth from Smoke 


Q—uow no the smudge fires or smoke 
placed. in orchards help to protect the fruit 
from frost?—K. L. P,, New York, N. 

‘Air the any’ smoke not the heat, 
that protects orchards from frost, Forming 
a loud, it blankets the ground and the trees 
and prevents the radiation of heat, often 
epi the air close tothe cath four op ve 
Cdesress warmer than the surrounding 
phere. (Coshaned o5 Sige 255) 
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Gus TELLS WHAT TO DO 


Gus and Joe pushed aod 
forth: Suddenly click 


When Your Starter Balks 


‘ear and. jabbed confidently at 

the starter button. Instead of 

the expected whine from the motor, there 

‘was a metallic clank and a straining groan, 

“Now what—" Dave exclaimed help- 
lessly. 

Ned Rogers, who was 
him, scratched! his head. | “N 
anything ike tat befor,” be conteeed, 

it again,” 

Bu the second try proved no. more 
successful than the first, Only af 
‘growl was heard. The motor failed to spin. 

As a last resort, Dave decided to, try 
the hand crank. It's no use, Ne” he 
sgrunted, as he placed his full’ weight on 
Soca bende “rant ven bese 
hher. Scems like she's frozen stiff. You 
betier run on down to the office before 
you're late. I'll give the Model Garage a 
ring and see what they have to say.” 

‘When Gus Wilson and Joe Clark drove 
up in the Model Garage’ wrecker a few 
minutes later, Dave Morrison’s head was 
buried under the open. hood of his car 

“What's the matter?” asked Gus as he 
swung to the ground. ‘This cold spell got 
the best of that motor already?” 

‘Morrison shrugged his shoulders, 
“Blamed if T know. One thing sure, she 
‘won't tum over and all the starter does 
fs groan, Here, listen to it,” he com- 
‘manded, climbing into the driver's seat 
‘and holding down the starter button. 

“Whoa! “That's enough!” broke in Gus 
almost at the first note of the groan. 
“Put her in high gear and let up on that 
emergency brake. I want to try some- 


AVE MORRISON settled himself 
behind the steering wheel of his 


6s 


By MARTIN BUNN 


thing.” As he spoke, he walked to the 
front of the car and motioned Joe around 
to the rear, 

“Now, have you got her in high?” he 
asked. “Morrison. nodded. 

‘0. K. then, Joe, let’s go.” 

With that, he and Joc began. pushing 
and pulling until the car rocked back and 
forth in an even swing that almost tossed 
Morrison from his seat. Suddenly, a loud 
click resounded from the vicinity’ of the 
floor boards, 

“There,” said Gus, “that ought to fix 
it. Now put her back into neutral and 
step on the starter again.” This tim 
the hum of the starter motor told a di 
ferent story. The very first touch of the 
button set the motor spinning. 

“Tl be hanged!” Morrison cried. “What 


| on 


ian 


lf aS 


P THREADED. 


fn blazes was the matter with it anyway 
chuckled. “Inertia gear was stuck, 
he replied 

Morrison, Jooked at him blankly. “What 

stuck?” 
The drive gear on your starter,” ex- 
Blaine Gus, “Vou know bow that Works 
ont you?” ‘The puzaed frown on Daye 
Morrison's face showed plainly that he 
id not know. 

“Come around here, then, and 1'l show 
you,” said Gus as he unlimbered the side 
‘of the hood and selected a wrench from 
the tool roll Joe had spread out on. the 
rufining board. “First ofall, we'll unscrew 
these two stiids that hold the starter 
motor in place, loosen these switch co 
sections, and take a good look at what's 

‘As Gus worked at the studs, Joe sup- 
ported. the body of the starter motor, 
When the two studs were freed, the me 
tor dropped and Joe carefully pulled it 
Jong drive shaft from the hole in the cast- 
ing that housed the flywheel. The starter 
looked like any other electric motor ex- 
cept for the shaft projecting at the end. 

this?” Gus asked, poking the shaft 
with one end of his wrench. “That's what 
hhooks up the starter motor and the teeth 
‘on the flywheel, Inertia drive, its called. 
Not every car has one, but yours is one 
that has. 

Dave studied it carefully, 

“If you'll look.” continued Gus, “you'll 
notice that it's a threaded shaft’ with a 
counterweighted gear that runs in the 
threads, Now when you step on the 
starter button, the electrical circuit to the 
starter motor” (Continued om page 130) 
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'WORKSHO 


SIMPLIFIED 


‘Tesla Coil 


Gives 200,000-volt Current 


Sor Many Dazzling Experiments 


#y Kenneth M. Swezey 


URPLE streamers of sparks 
from eight to ten inches 
Tong, potentials of ‘several 
hundred thousand volts, 
beautiful fountains of brush di 
charge, wireless lights, high-fre- 
‘quency currents that may be tak- 
fen into the human body without 
hharm and used to perform dozens 
of amazing experiments—all these 
fareat the instant command of the 


hhome experimenter who builds a ‘Taking 200,000 volts without 
simple resonance transformer or such high frequency, the cur 
te the body and 


‘of the kind used for lighting neon signs 
may be used. Used or rebuilt transform 

f the latter type may be bought quite 
ply from any neon sign repair com- 
pany, For home workers who wish to 
build their own, an article on the construc- 
tion of ‘stepup transformers will appear 
ina later issue, 

A ‘flat tuning coil, consisting of a spiral 
of about twenty tums of copper or brass 
ribbon, 14 in, wide and spaced about 34 
in, apart, with a sliding contact, is pere 
haps the most compact and easily ad- 
usted. Such coils, as parts of discarded 
‘what is usually called a Tesla coil. amateur or Navy transmitters, may often 

Of all the shapes and sizes a Tesla be picked up in secondshand electrical 
coil may take, the present coil has shops for less than a dollar. A coil simpler 
heen chosen a5 particularly inexpen- to build may be made by winding a helix 
sive, easy to construct, and yet large of twenty turns of No, 6 bare copper wire 
enough to perform most of the more idrical form of notched wooden 
spectacular experiments. If the pros strips, 8 in. in diameter, with the turns 
pective builder happens to be a radio spaced about 34 in, The lower end of the 
Emateur of the old “spark” days and coil should be connected to & binding post, 
still has the remains of his transmit- The other connection may be made by 
ting apparatus, the whole outfit may means of a spring clip, which may be 
be assembled for less than $1.50. If snapped on the heavy wire at any posl- 
he must buy or build a high-voltage tion required. 
transformer, condenser, spark gap, Any type of spark gap familiar to the old 
and tuning inductance, the cost may radio amateur may be used. A quenched 
climb from $10 upward, depending gap is preferable where silence and ut- 
‘upon the type of equipment desired. most efficiency are desired. A rotary gap 

‘The frst essential isa high-voltage is almost as effective. An ordinary straight 
transformer capable of stepping up gap, however, with a small electric fan 
the 110-volt AC. house current to blowing across the electrodes, will serve 
from 10000 io 15,000 vos Aa old sterol ne 

face-built Teste collin action. Te may be 34- or 34-xw. amateur transmitting Upon the condenser depends a great 
Eptty remraable hghieequeaty experiments {ransformer is idea, or a transformer of the final effectiveness of the entire out- 
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Tp. making the condenser 
Sheets of metal fol are 
lane coated with beeswax 


fit, For compactness 
combined with mink 
imum loss, the high volt 
age mica condens 
stands in a class by it 
self, If the experiment 
er can oblain a mica 
fondensce with a work 
ing voltage exceeding 
that of his transformer 
secondary, and a capac 
fy between .002 and 
904 microfarads, his 
condenser problem will 
be solved. 

‘His next best bet is 
to make a condenser 
‘with metal foil and glass 
plates. Select four 
Sby 10 in, photographic 
lates that are 
large air. bub 
scrape off the emulsion 
after wetting the plates 
with warm water, Next 
eut twenty-eight pieces 
Of thin copper foil or 
heavy tinfoil as shown, 

Some builders appl 


the metal-foilcoatin 
tothe plates with she 
lac, but the writer has 
had better results with 
beeswax. Heat theplates 
gently in an oven or at 
& distance above an 
electric grill “oF gus 
flame, and rub piece 
of, beeswax over one 
Side of one of the 


pilates until a thin, coat- 
Ing “has been distrib 
uted “over. the  entize 
surface. Before it cols ne 

ly center one of the pieces of foil on 
the wax coating and press into frm con: 
fact by means of a photographic roller. 
‘The lug should extend 114 in, above the 
top of the plate. While the plate is still 
‘warm, tur it over and apply the wax and 
Toil to the other side, this time attaching 
the foil so that the lug comes up at the 

ite side 

en seven plates have been completed, 
bind them tightly together with insulating 
tape, Asa further precaution against brush 
discharges around the edges, this unit may 


6 


be boiled for a few minutes in a mixture 
of one part beeswax to one part rosin, or 
in one of the compounds made by insu- 
lating supply houses especially for the 
purpose. If properly assembled, seven 
lugs should be grouped at each side. A 
hole should be punched near the ends of 
the lugs, and each group clamped tightly 
together with a brass bolt and nuts. 
"The second unit of seven plates should 
bbe treated similarly. A wooden spacer, 
56 in. thick and the size of the plates, 
‘should be placed between them, and the 
two units connected as shown in serics- 
parallel. If desired, the whole condenser 
may be put into a wooden box (built 
preferably without naile or screws) 
Which has been 
with hor wa c 


\ecates 
‘Sat 


the terminals led to 
binding posts onthe top. 

‘The materials re- 
quired for the Tests coil 
itself include a card- 
board tube, $ in. in 
diameter and 13. in. 
long; ¥4 Ib. of No. 28 
double cotton-covered 
bout 1054 ft. of 
‘ar brass ribbon, 
1 in. wide; three ordi- 
ary small’ spools; two 


binding posts; corrugated cardboard: 4 
pt. insulating varnish; a brass bed ball; a 
‘wooden disk for the base, 10 in. in diam- 
‘ter; wooden disks for the top and bottom 
‘of coil; dowels, glue, and tape. 

Because of the tremendous voltages pro- 
duced, great attention must be paid to in- 
sulation. Ail the wooden parts and the 
cardboard tube should be thoroughly dry 
and treated with several coats of aif-dey- 
ing insulating varnish, which may be ob- 
tained wherever electric motor and tr: 
former repair work is done, Dowels should 
be used instead of nails or screws for hold- 
ing the parts together, 

For the base, the writer used a circular 
bread board. its legs are three spools, 

1 by glue and dowels. A wooden disk, 
pout thick and large enough to fit 
souely within the eard- 

board tube, is doweled 
to the center of the up- 
pet surface of the base, 

‘The primary coil may 
next be constructed. 
Cut enough strips. of 
corrugated cardboard 
about in, wide to 
make a length totaling 
about 9 ft, Soak these 
thoroughly’ in the var- 
nish, ‘Bend a neat loop 
in one end of the cop- 
per strip, large enough 
to pass. the bolt. that 
will hold one of the 
binding posts, ‘Then, 
using a round ean oF 
box 74 in, in diameter 
fs a form, start wind- 
ie the primary, Wind 
just 42/3 tums, with 
the varnished ‘corr 
sated board as a sepa- 
rator, At the outer end 
‘ofthe strip, bend an- 
‘ther loop for the bolt 
‘of a second. binding 
post, After sliding the 
coil from the form, the 
tums may be bound 
tightly together by six 
bands of adhesive tape. 
Half a dozen, 3/16-in, 
dowels, set into the 
rah base ina circle of 7% 

in, outer diameter, wil 
ld the primary. 

‘The secondary may 
be wound either by 
hand on athe, oF 
with ‘a simple wind 
(Continued mpage 1268 


+ A 1200-volt nesn sign transformer, mica 


joenched spark gay and te Testa coll 
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HOW TO BUILD A SOLID SCALE 
MODEL OF A REMARKABLE NEW 


French Pursuit 


Plane 
Ores: <0 


Biche, makes a model that is distinetly out 


of the ordinary. The scale of the model in rela- 
tion to the ful is 


,” valve covers, and part D. If desired, the 
nacelle can be made of three pieces, the nose cow! 
and the propeller cone being carved separately. In 
the model shown in the photos, however, the nacelle 
was made in one piece, and io doubt’ this is the 
easier method. Small siots cut into the cone will 
servesto hold the propeller blades. Simply 
in the ends of the blades with a 
kknife point and set them in glue. The nose 
cowl “dish pan’ can be cut in with a sharp- 
pointed knife and smoothed with sandpa- 
pet wrapped around a small stick. Cut in 
the cockpit before rounding the nacelle. 
Color are applied as follows: 
landing gear, tail booms, and tail-wbeel 
‘mount, bright red; wings, horizontal tail, 
and vertical tail, yellow; tires and trim, 
black; nose “dish pan,” gray. Outline the 
ailerons, elevator, rudder, and nacelle 
markings with a hard pencil before paint- 
, and press the lines heavily in, 


fall eet preferred, wi 
ion, The eg 
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YOU CAN 
BY BUIL 


‘A chair of thi ua 
a 


WING chair is as comfort- 
‘able and cozy a chair as 
can be bought, but the 

rice of a good one being 


ineyond the reach. of the writers 
purse, he finally decided to build 
fone, ‘In designing it, the best tra- 
ditions of the chair inaker's 
practiced during the eighteenth cen- 
tury, were followed. 

‘The front legs are carved from a 
piece of solid mahogany 3 in. square 
‘and 16% in. long. Two blocks of 
mahogany, 2% by 3 in, and 334 in, 
long, are glued to each leg, 254 in. 
from the top to give sufficient stock for 
the flare, After the mortises have been 
ccut and the blocks glued on, the legs are 
marked by means of a pattern cut from a 
piece of flexible cardboard. This is later 
used to make the stencil with which to 
Jay out the carving on the leg (Fig, 4). 
‘The pattern is transferred to one side ol 
the leg, which is then band-sawed. The 
adjacent side is marked for the next saw- 
ing. The leg is now shaped, but is still 
square in section (Fig. 5). It will have to 
be rounded with spokeshave. chisels, and 
file. In carving the foot. it is best to 
block out the toes and leave them until 
after as much as possible of the ball has 
been formed. When the toes are being 
carved, keep each knuckle the same dis- 
tance from the floor. The carving on the 
knee requires time and care, but is not 

ifficult. Outline the leaves with a V- 
tool, then cut away the background, and 
finally model the leaves. 

No great difficulty should be experi- 
need in consructing the test of ‘the 
frame, except, perhaps, the arm supports. 
‘They ‘are made from hard poplar blocks, 
3 by 5 by 11 in, First saw to the shape 
iiven in Fig. 3, then cut to the shape 


os 


SAVE A LOT 
DING THIS 


shown in Fig. 2. It may be necessary to 

il out a place or two with an extra piece 
‘of wood to get the proper shape, as shown 
in the photograph of the frame. 

‘The finish on this chair consists of a 
coat of oil stain, a thin wash coat of 
shellac, and two coats of varnish, rubbed 
down with pumice stone and oil 

To upholster the chair proceed as fol- 
lows: Tack good hemp webbing to the 
bottom of the seat frame, to the out- 
side of the back, and to the inside of the 
arms and wings. The webbing must be 
interwoven, stretched, and tacked with 1 
oz. tacks (Fig. 6), ‘The webbing is first 


[BACK WITH WEBBING TYING STRING 


® 


Not 


at i 


LEAVE THIS 


Loose 


WEDDING STRETCHER SEAT Cou 


a 
—< 


or 


stretched as shown in Fig. 8 
and tacked before being cut 
Double the ends of the web- 
bing over the first few tacks 
and tack through the double 


thickness. The vertical 
webbing on the inside of the 
arms is tacked to the out 
side of the seat frame, a 
ter the upholstering on th 
inside of the arms is all in 
place. It is necessary t 
eave it unfastened at th 
bottom so that the burlap. 
muslin, "and —upholstering 
material can be drawn down 
and tacked to the outside of 
the seat stretcher. When 
this has been done, the 
‘webbing may be pulled tight 
and tacked. By fastening the 
upholstering material, mus- 
Tin, and webbing to the out- 
side of the seat stretcher, 
the top of the stretches 

left free to tack the burlap 
and muslin which cover the 
springs of the seat (Fig. 9). 


Beautiful 


For the back of the chair, nine 4-in, 
pillow springs are sewed with twine to 
the webbing at the places wh 
intersect. Use an over 
heavier seat springs are sewed to the 
‘webbing in the seat, Tie the springs eight 
times with heavy twine (Fig. 7), using a 
weaver’s knot. The twine must be 
stretched in such a manner that the 
springs may be compressed without t 
ing or loosening the twine where it is 
tacked. It must be taut enough, however, 
to hold the springs straight, 
‘When tied, the springs must be covered 
with heavy burlap, About three yards 
will be needed. Pull it 
through the opening be- 
tween the back legs and 
the vertical strips A, Fig 


FASTENING 2, and tack it with’ 6-o, 
STRIPS tacks to the back of these. 
After the filling mat 
SPRINGS hhas been put on the back, 
cons the muslin which govers 
aed i and also the unser 
puRLAr, through this opening and 
Ac tacked in a. similar man- 
Sew ner. At the bottom of the 
rcs 


back, the materials are 
drawn through the open- 
ing between the seat, rail 
and the stretcher above 
the seat rail and tacked to 
the back of the latter, 


No.2 


They are drawn to the 
back, to be tacked at the 
corp top ‘of the chair. ‘The 


webbing on the arms and 
wings must also be cov- 
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Chippendale Wing Chair 


By FRANKLIN H. GoTTSHALL 


ered with burlap, to which the filling may 
be sewed. 

‘After the burlap has been tacked in 
place, the chair is laid on its back and a 
3 or 6 in, thick filling of moss is evenly 
distributed over it. ‘This thickness is con- 
ssiesbly eltead ten he mest i 
stretched over it, Long ‘of twine 
are sewed all over the burlap. When the 
moss is worked into these loops, they 

meat i Sn sing sok, Th ae 
is first “picked” apart) to form 
Spry gam: Neral ofthe wom ead 
be pulled through the Joope—only enough 
to bald the upper surface of the layer to 
itself. 

‘The insides of the wings and arms are 

ided in the same manner, though the 
8 will vary in thickness from about 
1in,, oF a little more, around the tops of 
the arms, to a greater thickness where it 
is needed. Great care should be taken to 
keep the filling springy and uniform, The 
muslin is now stretched over the filling, 


Locks: 
LUED On 


PLAN OF Seat 
‘ALL TENONS ON SEAT 
sree 

f 


fone surface at a time. The seat should 
bbe done last of all. A thin ice pick may 
bbe used to shift the moss after the mus- 
Tin has been stretched, where this is neces- 
sary to get the surface smooth. This sur- 
face will be considerably improved if a thin 
layer of cotton felt i placed over the moss 
before the muslin is stretched over it. 
“The seat, at the front, has a buili-up 
roll edge, consisting of a roll of tow in- 
cased in burlap and tacked to the top of 
the seat stretcher (Fig. 10). This roll is 
made fairly hard by sewing «running 
teen tacked pace, A'pece of upl: 
tac e._ A piece of 
stering material 7 in, wide must be sewed 
tothe muslin at the front of the seat, ‘This 
is tacked to the front seat stretcher, along 
the outside, and to the side stretchers, 
back as far as the rolls of the arm sup- 
ports, The tacks holding it will be cov- 
ered later by the strip of material shown 
at the lower edge of the seat in the photo- 
‘graph of the finished chair. 
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No chair can surpass a correctly designed, 
weiiipholstered wing chair in comfort 
WhigSe the same tee, highly oraemental 


‘The upholstering material—714 yd. of 
ss win to cover the chair 
Showa was a hand-woven tapestry in an 
‘old Colonial coverlet design, known as the 
“big diamond,” A plain material, pur- 
chased from a dealer, will serve the pur- 


pose, however. 

‘Cover the inside of the wings and arms 
first. Cut a pattern from heavy wrapping 
paper, and in cutting the cloth, take con- 


si care to match the material, 60 
that the figure will go in the right direc- 
tion and be well balanced. Allow several 


extra inches of cloth for stretching. ‘The 
‘easiest way to cover the wings and arms 
is to sew a seam directly above the arm, 
Joining the wig cloth tothe arm cloth at 

t place. ‘The writer used only a single 
piece of cioth for the wing and arm, but 
this is considerably. more difficult to ‘it, 
Slip-tack the material to the rear of the 
back leg; that is, the tacks are not com- 
pletely driven, which allows them to be 
enoved and the cach rsrtched a the 
fitting progresses, Use 3-or, tacks and al- 
ways tack from the center to the ends, 
‘The inside wing cloth is drawn around and 
tacked to the outside of the wings. 

‘The material covering the arms. is 
tacked to the outside of the seat stretcher 
at the bottom, after which the webbing 
may be fastened as mentioned before. AL 
the top it is tacked under the arm roll and 
sewed to the wing material with a curved 
upholsterer’s needle, using a blind stitch, 
‘The cloth for the back (inside) is fastened 
next. It is tacked to the rear of the ver- 
tical strips. 
tanh cored wir pcre ster 

ind, covered Wit ering, material 
(Fig. 11). A "(Continued on page 103, 


© 


Dogwood Bouquet 
formed from 


TIN ad WIRE 


A PERMANENT bouquet of dogwood 
blossoms to decorate your home can 
‘easily be made by anyone handy with tin 
and soldering iron, 

materials required are a tin coffee 
can, some copper wire, white and green 
enamel or lacquer, and solder. First 
make pattems for the petals and leaf by 
‘marking out Yin, squares on paper and 
using them as a guide to copy the design. 
For the bouquet illustrated, three sets of 
petals are needed, so they’are cut from 
tin to match the pattern. A hole to take 
4.No, 14 wire is punched in the center. 
"The petals are then bent to shape with 
the fingers, enameled white, and hung up 


to dey. 
iteen tin leaves are required. They 
are ribbed to make them appear more 
real, ‘This is accomplished with pliers 
hhaving a straight side, First fold them 
from end to end, then from the center 
‘Out as shown in one of the drawings. 
Solder 4-in. lengths of No, 18 c 
wire on the leaves for stems, Enamel the 
leaf, but leave the stem bare, 
‘To make the center of a flower, take 
some No, 22 copper wire and wind it on 
‘penny nail to form a neat coil spring. 


‘About thirteen tums are necessary for 


I 
L 
: 
i 


: 
: 
L 
i 


to avoid the danger of sharp points. 
bracket is cut from a piece of 


Fre 


414 in. wood strip, which may, in turn, 
fastened to the wall at top and bot 
Seven feet from the floor is 
eighth. Enamel or lacquer the fixtures 
to match other woodwork—E. A. 


70 


each flower. Bend this coiled wire so the 


fends meet, and hook them together. Sol 
der this doughnut-like coil to the end of a 
No. 14 ‘wire about 10 in, in 


Ven the enamel on the various parts 

You can start assembling. Slip the 
petal part of a flower on the stem and 
‘wind a few tums of fine wire in the back 
to hold it in place. Secure with a little 


Dip the coll in green enamel and tet dry. 
is di 


BLACK CAT DISPLAYS HOUSE NUMBER 


ARCHING his back in welcome, thie 
black cat is a striking novelty to set 
at the entrance of the driveway. His 
yes, which are red. reflecting’ buttons, 
at night when the headlights of a 

‘ar flash upon them. 

‘The body, legs, and tail are cut from a 
12-in. board with the grain running ver- 
head fag separae ce nated fo 

{separate piece nailed to 
the neck. The nose overlay. 
since it is thin, should be of 
hardwood. 


‘Saw all the parts, bore holes 
to receive the eyes (allowing the 
aluminum bezels to project 1/16 


‘teheiemodernietic 
{hia type are now enjoying 


populae 


solder, being careful not to unsolder the 
flower center by using too much heat, 
‘The flower stems are soldered together, 
and then the leaves are soldered on, A 
ood way to handle the leaves is to solder 
three together, and solder the group to 
the main stem, 
Now arrange the flowers and leaves 
fnto an attractive bouquet and paint the 
stems—Basyie PALSIER, 


POPULAR SCIENCE MONTHLY 


HOW TO COMPLETE THE HULL 
OF OUR NEW 


Privateer 
eModel 


AVE you started our new ship mod- 
dl, the Swullow, a privateer of the Gare E. 
War of 1812?" She was one of 
those Baltimore topsail schooners so fa- Armitage 
mous, the world over, for their speed and ~ McCann 
the daring of their cfews—picturesque to - 
the last degree. 

‘She makes a. remark- 
ably good-looking model 
because of the fine hull 
lines and slender spars 
and rigging. 
vantage is that the mod: 
fl, although small, is 
built to the scale of 6 
in. equals 1 


In the last issue (P.S. 
M,, Nov, '34, p. 65), we 
described the making and 


slightly thicker on the inside 
‘nd with notches to take the 
eadeye. straps. ‘Their shape 
and positions were shown last 
month in one of the photo- 
fraphy and the deck plan on 
page 67, 

‘As the pinrails are placed 
in the same positions, only ine 
side the bulwarks, make them 
also, They are thinner, as 
shown in the deck plan ‘and 
profile drawing of the deck 
fittings, and have to be notched to take 
the timber heads, Glue all these in posi- 
jon, then nail right through from the out 
vite, Ciel. “td als Se wich edn, pine "Thete are also pla 

rails forward and afi, The belaying pins 
painting of the hull, Those who did can be bought ready-made or turned from 
Dot sce that issue should look it up brase rod, although for a. simple: model 
and get to work. headless pins, painted brown, can be used 

‘There are a few parts of the hull Drill holes to make them a tight fit, If 
proper that could not be described brass is uscd, stain it brown, I used’ 14- 
in that issue for lack of space. It in, pins, which are a bit over scale but as 
would be more logical to apply them small tical in fac, §/16-n. pins 
before the painting, but if the paint- ¢ that belaying pins are in- 

ing has been done, just, scrape a dicated by solid round dots on the deck 
face to luc on these other rts, plan, and all the eye~ or nngbots by 

‘The channels to spread the rig- small circles drawn in outline, 

sdwood pieces, "The channcle Continued on page 08) 


Hull ith peinetpat 
fiings in ‘postion. 
‘The hull fee fe 13 


faba 33 
long, 1354 fo, Sigh 
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Comical Fisherman 


UST look at him Jean back ow that 
rod! Watch it bend! Wotta rod, 
wotta fish, wotta man! And what an 
ash tray! 

Get a coconut, wire-brush it smooth, 
mark off the holés—a large hole for the 
cigarette ashes, two }é-in. holes for the 
dowel that supports the head, and a 5/16- 
fn, hole for the fisherman's ‘nose, Make 
the holes with a small drill and ream them 
to the proper size. Cut out, the large open- 
ing by sawing off a thin slice of the shel 
find clean out the meat in the coconut. 

Make the wooden parts as shown. The 
fishing reel is a small disk of wood 34 
in diameter and 34 in, thick with a 34 
hole bored through the edge for t 
ing rod, ‘The reel handle is a Y4-ir 
‘of toothpick stuck in_a pinhole made in 
the side of the reel. The rod is a 
cin plece of rattan or wire 

Sandpaper and assemble the 
parts. Fasten the fish to the flat 
tedge of the base with a wire nail 
Paint the fisherman's head and 
hhands a buff color, cheeks rosy 
lips red, and cars, eyes, and hair 
0 trousers, and 


black, The fish is 
green trimmed 
with black, and 
the base is black. 

“The fish can be 
attached more se- 
curely to the base 
if the base is 
flattened slightly 
at that point. 
pouanees 


SQUEEGEE OF SPONGE RUBBER 


For ferrotyping photographic prints, 
many prefer a squeegee to a roller. The 
squeegee shown was made from a strip of 
sponge rubber, 3 by § in, cut from the 
sof Resing pd ei chenpad bo: 
tween two pieces of plywood 24 by 8 in. 
Kneeling pads are made of a rather dense 
sponge rubber, which is ideal for this pur- 


n 


Catches Ashes 


‘A coconut is used for the fisherman's head, 


ah co 


fad, being batlow, serves 


pose. The vulcanized edge of 
the strip should project about 
in, as shown. Wood screws 
hold the rubber firmly be- 
tween the strips. The handle 
is finished off by filling in the 
top edge with a square strip 
‘of wood—Dastex Revxons. 


HEAT SHIELD ON PLIERS 
PREVENTS BURNS 


Wares using a torch to heat up small 
pieces held in pliers, T use a shield to keep 
the flame away from my hand and to 
prevent the end of the pliers from be- 
‘coming hot enough to draw the temper. 
‘This shield is just a square piece of sheet 
‘metal bent over double in the middle as 
shown so that the pliers grip both the 
shield and the work—A. Moore. 


MOTOR RESTS ON HINGE 


siatrue, neat base for a small motor 
may be built from an ordinary” T-hinge 
In the case illustrated, a 4-i, hinge was 
used, the motor being mounied on the 
long’ leaf and the short one screwed (0 
the baseboard. Two J4-in. brass tubing 
uprights were used to raise the motor to 
the Fight height, and 6: q 

‘were run through them 
Casing. The end hole 


the hinge was 
enlarged to accommodate the , switch, 
which is of the toggle type used in radio 
sets, and a spring was added to give the 


for keeping the belt 
tight Pave H. Ni 


‘Ferrotyping a photographic printwith a squeegee mad 
by clamping sponge rubber between two strips of wood 
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Homemade Furnace 
elts Aluminum 


WITH ORDINARY ILLUMINATING GAS 


‘The at 
throu the side. cutlet 


By 
Donald R. 


Doremus 


URNACES for melting brass are 
‘often constructed by amateur me~ 
chanics with a vacuum-cleaner 
blower for the forced draft, Thave 

such a furnace, but T use a paint-spray 

blower for the forced draft and get very 
ood results. However, I have found that 
fluminum can be melted without a forced 
draft, and as aluminum will answer the 
purpose in most cases where castings are 
required by the amateur mechanic, T think 

‘my method will appeal to many who have 

hesitated to attempt making their. o¥n 

castings. The average amateur, wil 

‘small lathe wil find working with alumi 

num every bit as easy as brass 

Brass requires 1,800 deg. F. to melt, 
while aluminum oniy requires 1,200 des: 

"The burner shown in the photographs melts 

aluminum. with ordi- 

nary illuminating gas. 

Tewas made from an 

old 2 by 134 by 164 

in, pipe tee. A pipe 

plug was screw 

curely into the bot- 
tom and machined 
off, Then a shoulder 
was cut on the out- 
side of that end of 
the tee and fitted in- 
to.an opening in an 
old lamp base, which 
had been machined 
to match, The edge 

‘was peened over to 

hold it in place. 

Reducing bush- 
ings were used in the 
side outlet to reduce 

it to 34 in, and a 

piece of 34-in, brass 

pipe, about jin. Mow MELTING FURNACE 18 coNsTaUCTED 

Jong, Was (Com Working drawings ofthe furnace, Aluminum matted init i cant Is sand olds in 

fined on page 97) which plenty of acre must be made, ns shown by the Fouph cong a: Coe ght 


‘The misture of gas and ale is adjusted by 
{etes af sting aleeve'om the Islet pipe 
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IGHT, as produced by the electric 
lamp, affords perhaps the most 


‘To arrange an attractive decor 
with light is neither costly nor trouble 
some, George R, LaWall, a Cleveland il 
Juminating engineer, has designed a num- 
ber of new lighted ‘novelties that can be 
built by anyone from cardboard and sim- 
ilar inexpensive materials. ‘They employ 
lamps so small that the current consumed 
is negligible, 

‘Most of these novelties are built around 
the S11 Mazda lamp, obtainable in 6- 
and 1O-watt sizes. This lamp has an in- 
termediate screw base and a bulb diameter 
of 136 in, ‘The lamp is held in an inter- 
mediate screw socket of the pigtail type, 
with bakelite shell, Both lamp and socket 
‘can be obtained through electrical deat 
rs, oF from stores handling lighting equip- 
ment. 

‘The “tinsel tree,” one of the most strik- 
ing decorations designed by Mr. LaWall, 
becomes a mass of glittering jewels when 
alight. ‘The effect is the same front and 
back, so that it can be placed in a wit 
dow oF in front of a mirror indoors, 

‘The base, which can be used also for 
other decorations of similar design, con- 
sists of two disks or squares arranged in 
pyramid fashion and surmounted by a cy- 
lindrical pillar that forms the stem of the 
tree. The tree part consists of a hollow 
isosceles triangle built up of cardboard 
segments, which are themselves triangular 
in cross section. The pieces are arranged 
to taper from the outer edges towards the 
center, s0 that light from the bulb in the 
center will fall on their surfaces. Small 
triangles of cardboard or cardboard frames 
covered with translucent colored paper 
serve as shields to cut off direc light from 
the lamp. ‘The dimensions of the various 
parts are indicated on the accompanying 
sketches, You can use any type of glue to 


” 


hots 


By 
ROY ELTON 


‘The iMteminated color tree is Reset to 
thew. Below Clips 
‘cardboard sections ta place 


Light Your 


fasten the cardboard pieces together, but 
celluloid cement, such as builders of model 
airplanes employ, is particularly desirable 
because it dries rapidly. 

Tt isa bit of a trick to produce the tri- 
angle. When the three segments are laid 
Sout, cut part way through the cardboard 
‘with a sharp knife, along the lines where 
the material is to be folded, Fold with the 
scored side out, Before assembling the 
pisces permaneniy, test the, bottom, or 
lower segment to see that the lamp socket 
fits snugly in the openings cut for it. 

‘The application of color and tinsel is 
done best before the base, is fastened to 
the triangle. The base can be finished in a 
variety of ways and with water or oil col- 
ors, brushing lacquer, quick-drying enam- 
dlr with colored paper glued on. 

rom a dealer in show-card artists’ sup- 
plies you can purchase various kinds of 
tinsels or ‘ilitter.” These are metallic 
flake materials that reflect light. They are 
obtainable in various colors. “For most 
purposes of Christmas decoration, the sil- 
‘very tinsel, which is generally the least 
costly (about 35 cents for 34 Ib.) is sat- 
isfactory. The fine grade is. preferable. 
Paint the front. and back sloping surfaces 


‘The small seangles are slipped tnto the 


ous ets 
Wisse / HERE 
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Home for Christmas 


of the triangle with thin glue, such as 
white casein glue mixed with plenty of wa- 
ter, and sprinkle the tinsel liberally over 
the glue. When the adhesive has dried, 
remove excess tinsel by gently tapping the 
triangle edges with the fingers. ‘These 
‘edges, incidentally, can be colored in any 
manner desired, as they do not reflect light, 
from the bulb, 

‘The “color tree” is simply a variation 
Color one side of the central triangle red 
and the other green, The outer surface of 
one of the smaller triangles can be orange 
and that of the other silver, Tinsel of dif- 
ferent colors is effective on the center tri- 
angle. In the smaller triangles, opposite 
the bulb, make a pinhole design—a star, 
reindeer, or other suitable form traced by 
punching holes through the cardboard with 
a needle, 

‘The tinsel star is another decorative 
lighting novelty described by Mr, LaWall, 
It is particularly suitable for produc 


hts in festoon decorations, and for 
window decoration. ‘The star is'made of 
heavy’ paper or thin cardboard, folded £0 
that it is hollow on one side, and provided 
with a central hole that receives the base 
of an $11 lamp. ‘The hollow side of the 
star is covered with tinsel 
Even larger bubs, such as the standard 
or 4O-watt size, can be employed to 
produce striking effects, For eximple, an 
Interesting fixture for outside use can) be 
made by mounting a socket in the center 
af a relector having a matte surface, and 
equipping the bull: with a shield that is 
perforated ‘with suitable designs, The ree 
+ Hector can be 2 104n, aluminum mixing 
bow the surface of whichis given a matte 
i finish bythe application of a strong Tye 
abe ia, or mane . » tolution” A’ screw-ring porcelain socket is 
Batt Tad mounted in a hole in the center. The bulb 
in is equipped with a shield cut from thin 
\ sheet metal (or even a cardboard mei 
rset rate bo of suitable size if the lamp is a small 
cone), ‘Tiny Christmas trees, flower petal, 
‘or other designs are cut in the shield and 
Covered with one of the colored filter ma- 
terials sold for use. with store 
lighting fixtures, ‘The part of the 
coverity the tp of tbe bulb and ot nx 
L tering foto: the. reflected. design can be 
ae F fed with Siter of contrasting or bat 
A variation of this principle can be ap- 
plied to wal surfaces, such a8 the ot 
Of a building. Mount'a socket in the cen- 
fer of the area, insert a 60- of 100-watt 
bulb, and place around it a shicld of Bre- 


How the omament i made, Note that exch 
eg" of the trlangle ia itaclf trlangular in 
cross section, Right: ‘Sprinkling the tasel 


DECEMBER, 1934 1s 


Changes Date When Flipped Over 


By 
P. G. LACKEY 


10 CHANGE the date on 
this novel perpetual clen- 
the pivot part 
is merely flipped over cach 
morning so as to bring the rear 
surface towards the front. The 
‘new number then appears auto- 
matically in the window, This 
always interests and on 
Icokers, although the mechanisen 
is really quite simple—a series 
‘of seventeen blocks that slide up 
‘and down in a predetermined or- 


der, 

Make the box first, prefer 
ably from a good cabinet wood. 
‘The windows may be left open 
or fitted with small glasses. If 
‘lass is used, be sure that the in- 
side is flush ‘or sunk a trifle, As- 
semble and glue the four sides 
‘with the windows at opposite 
‘ends. Leave the ends open, 

For the blocks, make thin 
strips from a piece of white 
hardwood such as maple. Cut 
off nine very small pieces to see 
if, their combined thicknesses 
will just fill the box. If s0, cut 
seveiiteen blocks 1 by 17/16 in, 
‘nd round all edges and corners. 

‘The partition determines 
whether the calendar will work 
or not. Tts ends, in the face 
view, fit tightly in’ the box. The 
edges, as shown in the side view, 
fare beveled slightly and. parallel 
toeach other. The partition must 
be of such width that it allows 
fenouigh space on each side be- 
tween it and the box so that one 
block will pass through on each side at 
the same time, Glue or nail the piece in 
place, making sure itis accurately centered. 

Try the number blocks to see if they 
slide correctly. Put eight pieces in one 
end of the box and nine in the other, as 
shown in the side view. Hold the ends of 
the box on and turn the box top towant 
you ahalf revolution. Do this about thirty 
times. If a block drops from the top in 
front of the window each time it tums 
‘over, you will know fits cor- 
rectly. “If the windows have been left 
‘open, draw.a square the size of the win- 
dow on each block as it drops down, and 
‘number these from 1 through 31. After 
‘31 there will be three blank blocks. These 
‘may be left blank, pictures may be put 
‘on, or you may print the words “Tors 
Stowny” on them. The next number 
should be 1. If so, everything is correct. 
Remove the blocks from the box and 
‘Paint on the numbers, * 

TE the windows ate covered with glass, 
you must number the blocks in the fol: 
owing order, a number on each side of 


16 


— Pay 


the block. Invert the number on the backs, 
118 


pa 
128 
Now you are ready to place the blocks 
permanently in the box. them in 
the following order with number 1 on t 
1, Blank. (with 16 on the Back), 31, 29, 


down: blank (with 17 on the back), 

(with: 15 on the back), 30, 28, 26, 24, 22, 
20, Set these in the other end with the 
‘showing in the window. Place 


permanently. Be careful not to get any 
‘excess glue inside of the box, otherwise the 
fn, of longer jn the 


Foot of the ba forthe names OF the 


months to show through. Prepare a disk 

eet a ee 

‘or other white hardwood 14 in, in this 

ness, divide the edge into 12 sections, and 

The a pisces onal ceo hg 
in place with a small screw 

the center of the disk, 


size 
upright to the base, ft the bor be- 
ineen the pivots od fain the lhe up 
ight. 
"The calendar may be finished in any 
way you wish, 
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CRAWFORD BURTON, 
satleman rider, twice wine 


Maryland Hunt 


Cup, dean of the steenuous 
spore of steeplech 

+-.aCamel smoker. Everyone 
is subjece to strain. Hence 
the importance to people ia 
every walk of life of what 


Mr. Burton says below about 


Came 


MRS. CHARLES DALY, housewife, 
“Camels pick up my energy 


%y 


REX BEACH, famous sportsman, 
says: “When I've gotten a big 
game fish landed I light a 
Camel,and feelas good asnew.” 


th 


HAVE YOU TRIED THIS ENJOYABLE 
WAY OF HEIGHTENING ENERGY? 


Asthis magazine goesto press, 
reports pour in from all parts 
of the country...showing that 
thousands of smokers are turn- 
ing to Camels...and that they 
do" get a lift with a Camel.” 

Here’s a typical experience. 
Mr. Crawford Burton, the fa- 
mous American steeplechase 
rider, is speaki 

‘Whether I'm tired from 
riding a hard race of from the 
pressure and tension of a 
crowded business day, I feel 
refreshed and restored just as 
soonas Igeta chanceto smoke 
a Camel. So I'm a pretty in- 


finer, MORE EXPENSIVE 
TOBACCOS. They never 
taste flat...never get on your 
pric 
; : 
m co: at ra 
I's costlier Tobaccos 


cessant smoker, not only be- 
cause Camels give me a 
in energy, but because they 
taste so good! And never yet 
haveCamels upset my nerves.” 

You have heard the expe- 
rience of others. Science tells 
us that Camel's “energizing 
effect” has been fully con- 
firmed. 

So try Camels yourself. You 
can smoke as many as you like. 
For Camels are made from 


ALL 


TOBACCO 


Domestic— than any 
ether pepular brand.” 
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New ‘Trophies from Old 


Ingenious method of electroplating fills up all 
unwanted engraving so that discarded silver 
cups and similar prizes may be used over again 


2 Tene 


Cup. The anode 
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nk attached to the 
‘Carved cope plate 


3 het 
1 the poaltive pole 


4 Shas plot 


By Kenneth Murray 


HOUSANDS of 
trophies and prize 
cups that are now 
gathering dust in schools, 
‘lubs, and on fireplace 
mantels can be made like 
new again by a simple 
electroplating method. 
‘Clean the cup with lac- 
quer thinner, cement— 
don't solder—any loose 
parts, and scrub the en- 
raved lines with a ten 
Percent solution of caus- 
tic potash, followed by 
aarinse and’a quick brush: 
ing with a ten percent 
sulphuric acid solution, 
Coat the face of the cup 
with a thin film of as. 
phalt varnish applied 
with an ink roller. See 
that nove of the varnish enters the en- 
graved lines, which are to be filled 
Four microscope slides and some putty 
can be formed into four walls that will 
hold the plating solution, Test it for leaks 
with water, Curve a sheet of clean cop- 
per to match the curve of the cup and sus- 
pend it, as shown, in the tank with a con- 
nection’ to the positive pole of the bat- 
tery. Fasten a wire from the negative pole 
of the battery to the bottom of the cup. 
Two dry cells can be used for power, oF 
‘you can use two cells of a storage battery 
With a small rheostat 
‘Any standard copper plating solution 
can be used, but a saturated solution of 
copper sulphate is easiest to prepare and 
safe to use. Pour enough into the tank to 
cover the anode. When close inspection 
shows the lines to be completely filled, 
which will take some time, break the con- 
nection and remove the solution and tank. 
Clean off the varnish and putty marks 
with gasoline 


By wrapping the end of a copper wire 
with cotton soaked in the plating solution 
and making the usual connections, you 
can retouch or blend the work in spots, 
Dry the surface and give it a light buffing 
with a polishing compound, 

Resilvering of the cup may be accom: 
plished by plating or with a silver com- 
pound that is merely rubbed on. ‘The lat 
ter may be made as follows: In 1 of, of 
distilled water dissolve, one at a time, si 

ate, 25 grains; sodium hyposul 
yyp0), 40 grains; sal ammor 
25 grains, Give the face of the cup as 
much of this as it 
will take; rinse and 
dry, and then buff 
very lightly with 
jeweler's rouge. 
Apply, a coat of 
thin lacquer im- 
mediately. s 
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How to Shade Your Photos 


By Frederick 
Di 


Ryder, Jr. 


Prin 
IGHT over here—you can just make it out if 

you look close—is that new jig saw I was 

you about. You can see it clearly 


ch in the negative, but it doesn't show 
up much in this pri 

‘An enthusiastic home workshop friend of mine was 
trying to explain, with the aid of a photograph he'd 
taken, how he had worked out a new and convenient 
arrangement of his machinery, Unfortunately, the 
photograph had been made by the light coming’ from 
fone side of the room, and the jig saw, away off in one 
corner behind a tall cabinet, had been poorly lighted 

‘The obvious solution in this case would be to take 
the picture over again, using an additional light, but 
‘even without doing that, he could easily have made 
an acceptable print from’the negative. Like thousands 
of other amateur photographers, he had no idea how 
much improvement can be made in the printing or 
enlarging of unsatisfactory negatives, 

The human eye automatically compensates for ex- 
traordinary differences in illumination, whereas a pho: 


FIRST PRIZE, 25 
SECOND PRIZE 15 


THIRD PRIZE 
FIVE PRIZES, St exch, 


mark it "December Photo Contest 
‘lms 

‘on the hack of each print your name and address and what 
type of lighting was used-daylight, photoflash bulbs, photoflood 
Temps, or other artificial illumination. No. prints will be returned 
unless a self-addressed, stamped envelope is inclosed. The contest 


is open to. any amateur photographer except employees of PoruLan 
Scirnck Moxtuity and their families. The developing and printing, 
of course, may be done by a professional. In case of ties, exch tying 
contestant will be awarded the prize tied for. 


78 


tograph has a much more limited range. You 
example, see reasonably clearly and in. detail 
ject In a dark corner of the room and at the same 
time see the texture of the drapery hanging in the 
widow, where itis bathed ithe direct rays of the 
sun. In ‘a normal photograph of such a subject, if you 

int light enough to show the details’of the 
object in the dark corner, then the whole area around 
the window will be just ‘so much blank white paper 
‘with no details at all. If, on the other hand, you make 
a print dark enough to bring out the window details, 
then the darker portions of the room will be repre 
sented by coal black areas in the print, The same 
effect is noticed in all sorts of outdoor pictures, wher- 
ever there is strong and uneven lighting, 

In previous articles, I have discussed intensification 
of the negative and choice of different kinds of paper 
to bring out the picture to best advantage, (Sec 
P.S. M, Sept. '31, p. 83, Oct. ‘31, p. 78, and May 
p. 76.) But changing the degree of contrast one way 
‘or the other all over the negative helps only a little 
when the difficulty lies in uneven lighting. What is re- 
quired is to make a print or an enlargement in such a 
vay that the sections which normally appear too black 
are held back, and the sections that appear too light 
are printed toa darker shade. (Continued z 
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Here's how to take 
snapshots like this 


how much more thrilling picture making 
1 Now you can take snapshots indoors— 
All the “home life” scenes you could 
are at your finger tips—without special 
skill or elaborate equipment. 
\Usea camera with an/6.3 (or faster) lene loaded 


For light, use two or three Mazda Pho- t KODAK $1X-20 with 
toflood bulbs. Just hold the camera in “ 
your hands as you would outdoors, set for 
1/25 second, lens at J.6.3 opening, and 
click the shutter. 

For indoor pictures at night with slower 
ens cameras (includi 
Verichrome (or * 
bulb—see free folder—with camera set 
for ‘time" exposures. winiswt 
KODAFLECTOR—Incxpensive, efficient . . . makes 2 AN EASTMAN, IT 
Photatlood bulbs do the work of 9. Complete, with 
‘sand, redectors and cord, #. tet A Cone 
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FOR CAR OWNERS 


Our Readers Furnish New Suggestions 
For Handy Repairs and Improvements 


RDINARILY, the job of equalizing 
brakes presents a difficult problem 
to the amateur mechanic and his 

meager supply of tools, However, by as- 

sembling the novel brake tester, shown in 
the illustration at upper right, anyone can 
obtain an accurate adjustment quickly and 

easily. ‘The tester consists simply of a 1- 

by 3+in. board four feet long supplied at 

‘one end with two cupped blocks spaced and 

shaped to fit a tire and at the other with a 

series of notches or V-cuts. To this, a pail 

and some sand or stones are added to com- 
te the equipment. To equalize a set of 
rakes, first wedge a broom handle or 

‘other piece of wood between the front 

Seat and the brake pedal in such a way 

that the brakes are applied just enough to 

allow the loosest brake to slip slightly 

when an attempt is made to tum the 

wheel, ‘Then jack up that wheel, tighten 

the brake adjusting bolt ax muchas 

le, and slip the brake adjuster in place 
yet the tire, Finally, hang the weighted 

il in one of the notches and loosen the 

Brake adjustment until the weighted lever 

barely turns the wheel. To bring the re- 

maining brakes to the same_ adjustment, 
simply repeat the process with each wheel 
with the pall ung in the gh notch. 

‘you wish the rear brakes to grip before 
the front. units, simply adjust the rear 
wheels with the’ weight in the end motch 
and set the front brakes with the weight 

hhung in the second V-cut—S. A. F, 


Silencing Brake Rods 
With a Spring Clip 


ALTHOUGH various types of clips and 
‘springs are used to silence brake rod 
clevis joints, most. of them are d 

to stop only’ one kind of rattle. A better 
and more universal clevis-joint silencer is 
the homemade spring clip shown in the il- 
lustration. “Made from spring brass or a 
wide corset steel, itis placed between the 
outer washer and the brake link at the 
Joint. Serving to spread the parts, it holds 
the assembly tight, yet does not interfere 
with the brake adjustment, A spring wash- 
er bent as shown also can be used—D. J 


‘The apparatus illustrated at 
a notched 


Rubber on Running Board 
Protects Radio Antenna 


¥ MOUNTING a square of rubber un- 

der the front edge of the running 
board, you can protect a running-board 
type of radio antenna from injury. It also 
will Id to prevent mud from 


being splashed up where it might coat the 
antenna and cause a possible shor-citcuit 
to the car body. Any piece of pliable sheet 
rubber canbe 


used; rubber stair pads 


Handy Bolt Extension 
Speeds Adjustment Work 


FS CARS where fan-belt tension is a 

justed by moving the generator, it 
often difficult to find a wrench that will 
both fit and reach the partly hidden bolt 
on the generator bracket. To get around 
this on my cat, Thad a one- and one-half. 
inch Tength of” cylindershead bolt welded 
to the top of the adjusting bolt head. This 
provides just the right amount of exten- 
Sion and makes it possible for me to use 
my eylinderbead ‘wrench when making 
adjustments, Incidentally, this same kink 
‘an be applied to screws, bolts, and ad- 
justments located in out-of-the-way places 
on any piece of machinery —E. T. G. Jr. 


Stopping Hood Rattles 
With Old Fan Belt 


IEN the rub- 
ber pads under 
hood fasteners wear, 
the hood rattles, A 
ir can be made 
with a section of 
old fan belt, Remove 
the worn rubber and 
tenet of ld fan 
ol fan 

belt —H. V, T. 


How to Repair Metal Arm 
That Supports Window 


JF, XOU own a closed car and an opened 
window suddenly fails to respond when 
the crank is tured, it mayb that the 
metal arm supporting the glass has rust 
through. How the writer repaired this arm 
on his cars shown, inthe ilustations 

‘rst, a new supporting arm for the glass 
was fashioned from a piece of three-quar- 
ter-inch maple, Along the top edge, a one- 
quarter-inch groove was cut to take the 
bottom of the glass. Then the original 
stud at the end of the steel raising arm 
was punched out and a one-quarter-inch 
stove bolt substituted as a mounting for 
the new support, an iron washer bei 
used on each side of the wood block ans 
the end of the bolt being peened over to 
serye asa rivet, To, make the gla slide 
easily, the groove in the support was 
coated with graphite—H. P. S. 


WINDOW RAISING 


ei 


‘An easy way of repairing metal arm that sup- 
‘ports 2 cloned car window fn shown above 


wrinbow MECHANISM 
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SacmpNacuum 


Announces 


REVOLUTIONARY DISCOVERY 
IN OIL REFINING! 


that will save Millions of Dollars, — torisls ss ais — 


How the Socony-Vacuum Clearosol Process 


| of impurities ...why the new Mobiloil 


Arctic starts up to 50% easier ...1 


much as 25% longer... Gives your E 


ine 


Complete Prot on in Zero Weather 


HIS WEEK Mobiloil dealers are 

selling a new kind of Mobiloil, 
mal in entirely different way 
called the Clearosol Process. 

By actual test, thisoil makes start- 
ing as much 
259% longer, « 

Te flows quickly 
tures, and hol 
treme ranges of he 

You may well a 
happen answer lies in a 
w approach to oil refining, 


asier, lasts up to 
mand sludge. 
¢ Tow tempe 
body under ex- 


Inthe past, refiners tried to 


car for Winter driving 
Our new process actually dissofoes Summer oil—and ref 

impurities—much as soap and water clean, fresh } 

dissolve dire! The oil that results is ust go to the ne 


pract pure lubricant 1¢ Mobiloil sign with the red 
Such ly worth more liar sign of 
to you, but we haven't increased the - Don’t put 
price per quart by a single cent. of protecting your car. Act today! 


Now is the time to prepare your Socony-Vacuum Oil Company, Inc. 


Mobiloil Arctic | 


MADE BY THE NEW SOCONY-VACUUM CLEAROSOL PROCESS 


Drain off your 
ill 


est dealer who 
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Home Worksho 
Many 


ANY clubs affiliated with the Na- 
tional Homeworkshop 
realy have their plans in shape for 


Folding a. local exhibition ‘before 
the end of the year. Practically all of the re 
raining clubs, it iy expected, will put on a 
raftwork show of some type belore ‘nest 
March, in order that thee best exhibits may 
be released in time for the National Exhibi- 
tion and Contest, which will be held late in 
March, 

Portiax Sciexee Moxraty is sending a 
‘eautiful sterling silver medal with the Guild 
insignia to ‘each club of more than twenty 
members as. special eraftwork_prize to be 
warded at is local exhibition. ‘These medals 
are donated without cost to the elubs and are 
to be tiven for the best individual piece of 
‘work Shown at ach exhibition under the 
‘lub’s own rules and reeulations 

"The frst application for a medal came from 
the rapidly growing and energetic Wood- 
Ridge Homeworkshop Club of Wood-Ridse 
X. Ji, of which L. J) Messenger is president 
and George N. Schalk, secretary. Its applica- 
tUon was rapidiy followed by those of the Lex- 
ington Homecrafters of Lexington, Ky., the 
Bion Homeworkshop Guid of ‘Butfao, 
Y,, the Homecraft and Modelmakers™ Guild 
of Richmond, Va. the Topeka Homework. 
Shop Club of Topeka, Kans, the Fairfield 
Hobby Club of Fairild, Ala, the Madison 
‘Homeworkshop Club of Madion, Wisc, the 


2 


p Clubs Plan 
Local Exhibitions 


Popular Science silver medals 
distributed as special prizes 
for craftwork . . . Activities 
of the Guild expand rapidly 


Bugene Craftsman Guild of Eugene, Ore., the 
Rocklord Homecraft Club of Rockford, Ill, 
the Scranton Craftsman Society of Scranton, 
Pa. and others 

“Two clutw have already held their exhibi- 
tions—the Topeka Club, which now has sixty: 
two members, in September, and the Eugene 
Craftsman Guild in October. The Bison Guild, 
Fairfield “Club, and Scranton Society are 
‘scheduled to hold their shows in November. 

‘The Topeka Club, with the great enthu- 
siasm and codperative effort it has displayed 
fever since it was organized, staged its exhi- 
bition before the Popular Sclence medals were 
ready, but fortunately the die had been made 
so that it was possible to strike off one medal 
and rush it off to (Continued on page 88) 


ADVISORY COUNCIL 


Professor Clyde A. Bowman 
Dean 


Architect, New ork City 
Dr. Hugh S. Cumming 
Sergeam-General, United Stater 
‘Public Health Service 
Maj-Gen. Benj. D. Foulois 
Chief of the Air Corps, U.S. Army 
Capt. E. Armitage McCann 
Founder, Ship Model Maker's Club 
Dr. Francis G. Pease 
Astronomer, Mt. Wilzox Obtereatory 
Frank A. Vanderlip 
Banker and. Publicist, New Vork 


TY HATE 7 red ead should be used om 
dowel ‘pint for. all. ordinary pare 
poses, but for accurate work it is. better 
practice 10 use vareline or mutton tallo 


Better use a 
bolting down a 
bolts, and the work is more secure. 


Se many mechonisconfse thelr “mihe 
witha i 


A Lead ball weighing about 


he pow 
yol for hinge 


lightening milling aber 
setting work firmly 
parallels in a shaper and milling 
‘machine vise. 


of drillgres chuck at its very a 
Sill sock rate the Sow. Extend the tril 
Ail the way 4p. 


Is surprising how close a pair of dividers 
can be set with a magnifying glass, 


Welded jigs and fixtures should be heated 
10 a temperature of 1,000 degrees Fahrens 
‘eit and allowed 10 cool in the ir, thus 
ormalising them. 


Where heavy lathe cuts are taken pre 
seratory te grinding, the jira gut om the 


SPRING HOLDER AIDS IN 
DRIVING SMALL BRADS 


Satats nails and brads are dificult to hold 
‘when starting into the wood, A simple device 
‘bot only to hold, but also to pick them up, 
S shown above, Force one end of an ordinary 
tire valve core spring on an av or any other 
Pointed tool, Presting the free coils of the 
Spring over the nails as they lie near the wore 
picks them up in a convenient position for 
Gnving Faas W. Bextizy, Ju. 
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NEW GENERAL ELECTRIC 
COMPLETE WORKSHOP! 


See This Efficient, Sturdy, Direct-drive Quality Machine Demonstrated. 
Banishes All Belts and Pulleys. Complete with Motor, Bench, and Tools, 


General Electric now offers a complete professional-amateur wood and 
soft-metal machine for factory’ and home use, Direct motor 


the machine frm supportyet Its light enough 0 be 
at will: Vibration and frictional power losses are overcome 


EFFICIENT! 
‘There's Nothing Else to Buy‘: 


Motor, bench, dil, tools are all Senda Constroc- 
Provided. GE introduces this 


WAIL COUPON BELOW 
iitusteated 


Poet tad 

ea Te Soi Met LY, 

Rel tor ‘and ask for a demonstration. peg Say Feveetets | fibing complete G-E WORKSHOP. 
ine 

GENERAL @ ELECTRIC | 
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MINIATURE MODELS OF TWO FAMOUS 


Old American Steamships 
Savannah and Atlantic 


‘Tae Savannah model a nly 
mt top of 


MODEL-OF-THE-MONTH PROJECT No. 5 
Designed by Theodore Gommi 


ls of two of the earliest and most 
famous American steamships is the next 
roject in our Model-of-the-Month Club se- 
ex They are the Savannah and the Atlentic. 
“The Savannah was the first steamship 10 
cross the Atlantic Ocean, which she did in 
19, Only 125 ft long and of 32 tons gro 
Durden, she was unable to carry the coal 
needed’ for steaming the entire distance, 
sequently sails were used! most of the time on, 


Cane decorative litle mod 


oot pars A.B 


hher historic voyase. Eventually her machinery 
was removed and she spent her remaining 
‘days ac sailing vessel. 

From time to time other vessels made voy: 
ages of a more or less experimental nature, 
Dut it was not until 1840 that the first regular 
ecean steamship service was established by 
the Cunard Line. Its success aroused. Ameri- 
‘Gan ship owners, and in 1848 the Collins Line 
Be founded ret the rac trom the 
British, ‘Four splendid ships, surpassing t 
Cunartiers in every feature, were built. The 
first in service was the Atlantic, which made 
hher maiden voyage in 1880. The Atlantic was 


*00 ft. long and 46 ft, in beam, with a tonnage 
‘of 2,840. A unique innovation in her design 
‘was a straight stem, which has since been uni- 


TI 
smanly ‘of alst woud and are on the same 

3s previous models in this series of his- 
torie United States vesels—1 in, equals $0 f 
‘They therefore offer a remarkable comparison 


in the development of steam navigation. The 
seat difference in their respective sizes gives 


‘A striking comparison—the two eatly ships 
Alongside the St. Louis, built to same 4 


a clear idea of how much the steamship had 
{to be improved before it passed from the e- 
‘ejmental to the practical stage, 
‘accompanying drawings show the gen» 
eral construction and dimensions. Tn the At- 
Tent, part A is 6 in. thick, parts B to Hare 
1/16 in. thick, and the smaller fittings are as 
detailed, In the Savannah, part A is 3/16 by 
4 by 244, part Bis 94 by 34 by 14 in, part 
C's 1/10 in in diameter and V4 in long, masts 
D and E are 2 in. long, and F is 14 in. long. 
A’complte constrton it fot, makins 
both models may be obtained for 75 cents, 
postpaid (see pase 10). This includes the nec” 
‘Geary balsa. wood and other materials, the 
paints, a full-size blueprint, detailed instruc: 
tions, ‘and itemized lists of materials giving 
the exact size of all parts. Although the Kits 
hhave been designed expecially for our Model- 
of-the-Month Club, other readers can obtain 
them, while the supply lasts, for the same 


ie 
‘The fll-sie blueprint, dette instruction 

and its of materate are ako avalible sepa? 

iatey for 26 cents Order Blueprint No. 288 
Hepted tember ofthe Model the: 


ists free upon application by sending a sll: 
addresed, stamped envelope. 
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BOY CHEMISTS DISCOVER 


AMAZING SCIENTIFIC 


Vi SRE MIDDEN scx. 


b 


Mr. A. C. Gilbert, President, The A. C. Gilbert Co. 


410 Erector Square, New Haven, Conn. 


Please send —free—iluserated book “How to Become s Chemist” and copy ot 
feminey 


Lions 


MYSTIFIES FRIENDS —WiNS Git 


GiLBeR 
Suri ae 


SECRETS 


HOW YOU CAN BECOME 
A MASTER OF CHEMICAL 
MAGIC WITH A 
GILBERT CHEMISTRY 
OUTFIT 


OULDN'T you like to per- 

form thrilling experiments 
such as Jack and Winfield and 
thousands of other boys are doing? 
Have a chemical laboratory of 
your own! Make chemicals change 
color —transform liquids into 
sparkling crystals—and explore 
countless other mysteries of the 
chemical world. You might win 
‘one of the cash awards Mr. Gil- 
bert gives each year to the boys 
making the most important con- 
tribution co chemical research. 


Ask to see the 1935 model Gilbert 
Chemistry Outfits at your local 
dealers. But—take a tip from other 
boy chemists—and make sure the 
name "Gilbert" is on the box. 


$100.00 ANNUAL AWARD 
and twelve awards of $10.00 each 


"To the boy doing what, in my opinion, 
is the mostimporcant chemical research 
in 1935, I will make a cash award of 
$100.00. To the twelve boys doing the 
‘most important chemical research I will 
award $10.00 each. Applicants for these 
awards must nor be over 17 years of 
age, and must send me a full descrip- 
tion of their experiments by June 1st, 


 Agpt 


Free Chemistry Book and Exciting Magazine 


Fill out this coupon and mail it today for free copy of 
Mr. Gilbere’s book "How to Become a Chemist” illustrat- 


a ing and describing each Gilbert Chemistry Outfit. Also 
free copy ofthe thrilling new magazine" Home Chemistry.” 


HORSE'S HOOF AND SHOE 
FORM NOVEL INKWELL 


To MAKE profitable use of his spare 
time, a blacksmith carves novel inkstands 
from black walnut as shown above. The 
hoof is fashioned carefully by hand and 
bored to hold the ink bottle. A shoe is 
made of wood and fitted under the hoof 
with wooden pegs in place of regular 
horseshoe nails, The inkwell cover is 
turned on a lathe, 

Another shoe with round pegs placed 
in the nail holes is fastened to the back 
Of the hoof and serves as a pen and pen- 
cil holder—Aeriun W, Moneaw 


HOW TO MIX A SOOTHING 
LOTION FOR THE HANDS 


i 


Ax rxcetient hand lotion for use after 
working in your shop, may be prepared 
from glycerine, rubbing alcohol, and 

dram (about 2 grams) of gum tragacanth. 
Place the gum in a mortar or a wide- 
mouth bottle and add 1 oz of rubbing 
alcohol and 1 oz. of glycerine. Allow the 
gum, which is hornlike in character, to 
soak for several days. Rub and pound it 
with the pestle if a mortar is used, or with 
a hard stick if only a bottle is available. 
‘The gum will swell and become mixed. 
Now add 1 oz, of water and let stand, 
with a stirring’ once in a while, for an- 
other day. Next add 2 oz. each of glycer- 
ine and rubbing alcohol and about 7 oz 
of water. A perfume may be mixed in, if 
desired, before adding the last water. 


DECEMBER, 1934 


nis 


— 


‘OU may be sure that others 

will give him unreadable 
books and unwearable haber- 
dashery. Let them! Here's a 
gift that's different! A warm, 
friendly, personal gift that you 
can watch him enjoy—from 
the moment he tears away the 


Also in 10¢ tins 


How to please a man 
on (Christmas morning 


Te 


festive Christmas wrappings. 
The tobacco inside—a generous 
Humidor-full—is the mellowest 
Burley that ever ripened be- 
neath the Kentucky sun. It 
looks expensive—but don’t let 
that deceive you, It costs no 
more than a very modest cravat! 


‘UNION LEADER 


THE GREAT AMERICAN “SMOKET 


as 


HEAT-DIRECTOR 
BURNS OIL 


Projects radiant 
heat in any 
desired direction 


fee shove amazing new 
cing stoves at yout 
deter A demonnrton 
will give you an idea of 
the Incedaned comfort 
eater convenience 
poate wih Supeciex Heat Disector, 
he Hear Director burnt inepensive fal 
oil'in a modern vaporizing burner. Any 
Seatred heat volume ts ax your nseant com” 
mand by turning the control da Dra 
Teulacion i automate. 
Shuteerlike heat prolectors (patented) on 
free sides of the Su Director 
take It pomible to divece the radiant hest 
many angle you 
‘The removable fyel tank hold ol for 
leven to forty ‘tank ean be 
fled oucetde while the fire burns un 
Sisacbed. i 


gee 


Saray beperes hig so 
oe a full an of genuine 
ee 
Birecoes and four Radiating heating stoves. 
Biseraty pete ea 
See dereratiienatinas 
jaar rere 


SUPERFE 


Burning ~ 
HeaTING STOVES . 
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HOW TO SHADE YOUR PHOTOS 


‘The problem is simple where the lighting 
shades off approximately uniformly. A pic- 
ture of a room where all the light comes 
from the windows along one side, or from 
‘one artificial light placed at one side, is a 
good example. “There are two ways to do 
the shading 


‘The shed should be started cross from the 
fide of the’ picture that prints too dark, It 
Should be moved steady and fairly rapidly 
ders 1 the other ce othe eave ot 
Brint and then back again Repeat this mo- 
on. during the whole period you have alc 
Jot ‘to shading. 

“The beat pracice is to do the shading only 
during some dette portion of the total «x= 
fonure. Try one hall and then increase or 
Scerese the percentage i the prist needs 
more correction or ies. It often happens 
that only the objects at one end of the pc™ 
{ure need Shading Tn uch cases, the shill. 
Ing card i only moved acroos the portion of 
{8S rant hat needs treatment. 

‘stat pactre ie shown that ‘was purposely 
taken with all the light coming’ from one 
Side” Immediately” below ta much beter 

stu Unsteted, Te wa made by boldog 
Fock the let end by the method described 
arial sling th way ten aes 
it pomible to bring out ‘a out. 
door plturen_If they how up quite strong= 
Ipinltbe ncatve when you had tu te 
the light, you can ct a musk roughly shaped 
to" bold back everything but the sky area 
Instead of moving it sctow the pictre are, 
five the normal expowure fin, then hold the 
fausk so an to bold back everyting but the 
Sky and move it in a smal cde wile you 
{ve an extra exponure frm coe quae? to 
Se fall's Tong ns the fst ove 


‘haded screens between the negative and the 
light source in either printing or enlarging 
Such screens are easily made. Set up your 
famera facing a blank white wall or, Deiter 
Ail, a large sheet of ‘clean white” paper. 
Focus on the wall or the paper and then de- 
Iiberately throw the lens out of focus enough 
0 that the grain of the paper or the texture 


print must be held back, shield 
Ee paper fed on the endef a wire 


‘of the wall completely disappears, Next place 
4 photollood lamp without & rellector off to 
‘one side so that the light on the wal is even- 
ly graded from bright on one side of the ple~ 
{ure area to not $0 bright on the other side. 
‘Operate the shutter, giving 
twentieth of the exposure you 
mally give for a room under such light, Sev- 
ral expomures should be made with diferent 
‘degrees of contrast in the brightness of one 
ep of the, picture area as compared. with 
the other. you also. wish shields graded 
crosswise instead of lengthwise, make two ex 
‘posures for each light setting, one with the 
famera in ‘each position 
‘The reason that the photoflood bulb should 
be used without a reflector is that nearly” all 
reflectors throw a bit more light into. the 
enter portion ‘of the light cirde and. thus 
‘would upset the even grading of the light 
“The films should be developed v 
fully's0 that they will ot show ‘streaks, 
pots, or scratches, Two screens prepared by: 
is method are illustrated. ‘Three each of 
{he lengthwise ‘sod crosowise graded scien 
‘will meet most requirements because they can 
De. wsed in combination 
‘When only a-small area of the print needs 
to be held back, cut a mask from a small 
piece of black paper and skewer it on a piece 
ff wice, which will serve as a. shadowless 
handle to allow you to move the mask i a 
‘small circle in front of the 
area to be shaded, as shown 
in the last photograph. 
‘The size of the piece of 
paper and the question as 
Bow accurately it mast 


pends ‘on the job, to be 
ine or example only 
‘sight Tightening’ 0 

is desired in an aren 


shape, a square piece of 
paper’ will-do just as well 


fs round one, assuming 
that itis Kept in rapid 
ration al the ime in 
front of the print. On the 
ther hand, if the area to 
be made lighter slong and 
relatively thip, then a piece 
ff paper of about the same 
shape is best. 

TU often happens that a 
small area of the print ie 
too, light instead ‘of, too 


we a mask or black paper 
for cardboard larger than 
(Continued on page £7) 


dark. The solution is to | 


POPULAR SCIENCE MONTHLY 


HOW TO SHADE PHOTOS 


the paper or negative and cut an opening in 
it of about the size and shape of the object 
to be printed darker. Make the exposire, 
without the mask, as long as you have al- 
ready found to be right for the rest of the 
Picture; then move the mask into place so 
that the light through the opening’ reaches 
the section’ that needs more’ printing, and 
continue the exposure for a length of time 
that ‘will depend on bow much extra light 
is required to get the right effect. This 
may amount to from twenty-five to a hun- 
dred percent or more of the unmasked 
posure. Be sure to keep the mask moving in 
{small cirele all the time it sin use to avoid 
the formation of objectionable lines 


FLATIRON WAX POLISHES 
FERROTYPE PLATES 


HEN using ferrotype plates to give a 
igh loss to prints, the prints, may 
sometimes stick to the tin with disastrous re- 
Sults, ‘To avoid this difficulty, the plate may 
be rubbed with a prepared polishing solution 
fr ane made by dissolving parafin in bensine 
‘A bottle of gasoline and a Matiron waxer will 
perform thesame function more conveaiently 
Pour a litle gasoline onto the center of the 
tinand spread it with the waxer. Just enough 
Paratiin will distolve and pass ihrough the 
loth to form a thin film, When the 
line ‘exaporates, the plate can be polished 
with @ cloth in'the usta! manner 

Tn place of a regular Matiron waxer, a sub- 
stitute may be made by wrapping a piece of 
bar parafin in muslin —C, EowaKD Lisomenc 


FILM-DRYING LINE HELD 
WITH SUCTION CUPS 


MATEUR pho- 
tographers. "will 
find the line 
trated isa great co 
venience in drying 
ut tlm and fn 
pack negatives, Tt 
Fonalsts of two rub- | 
ber yacuum-cup coat | 


hangers (sold in ten 
cent stores), two 
| Wire hooks, 


short 


length of strong fish 
tine, a dozen medi- 
‘um Sized safety pins,and a stout rubber band. 

"The large metal hooks attached to the rub 
ber cups are first remowved and replaced. by 
others of light wire. ‘The safety pins are then 
Brung on the line as shown. A loop is made 
‘on one end of the line, and the rubber band 
is fastened to the other, 

Tn use, the point of one of the pins is 
forced through the wet negative at the 
‘treme comer. When dry, this perforated c 
ner should be snipped of with shears to pr 
ent the projecting edge ‘of the hole from 
scratching when the nezatives are placed one 
fon another-—Dox C. Coreaas 
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Take Snapshots 
INDOORS 


Get dozens of pictures 
... with THIS LAMP 


The genuine bears this mark 


Look at tittle Bitty 4i ir parties 
the turkey! Th 
Y snapped 
‘easily as it could be outdoors in 101 
= thanks to super speed film and G-E 
MAZDA Photoflood lamps. 
What is more, it was snapped almost as 
inexpensively. . . because G-E MAZDA 
Photoflood lamps are good for two hours 
of picture-taking . . . good for dozens of 
indoor snapshot 
oy this fun! AML y vera 
F/6.3 leas” loaded with super 
speed film, and some G-E MAZDA Photo- 
flood lamps in bridge or table lamps. Then 
you ure ready to shoot pictures of Thanks- 
‘ving fan, oF of your family, friends 


GENERAL @ ELECTRIC 
MAZDA PHOTO LAMPS 


General Bietie manatactures lamps for home lighting ued decoration, astmoiles, ashi, chotogresky, 
‘over ocen sad factories, ret lating and signe” alu Sonlight amp 


INDOORS AT NIGHT! 
dealer for 
Company, 


See your druggist oF came 
film and lamps. General Elect 
Nela Park, Cleveland, Ohio. 
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CLUBS PLAN MANY LOCAL EXHIBITIONS 


‘Comtinued from page 82) 


‘This photograph and one at the beginning of 
raft and Medeltsaxers" Guild, Richmond, Vary 


Topeka before the opening of the show. 

So rapid has been the growth of the Na- 
tional Homeworkshnp Guild and. so impo 
tant is the place it now holds in the fed of 
amateur craftsmanship that it is dificult to 
realize how such remarkable results could 
have been accomplished. in 30 short a time. 
‘This month marks the Guild's first birthday. 
‘The amouncement of ts orzniation, ap 
peared a year azo in t ORS. 
Sue of Poreiak Scixxex Moxraty.. There 
‘was ‘then only one club) in the Guild—the 
parent club in Rockford, I, where the Guild 
‘was incorporated. and Where It has its na 
tional headquarters. 

‘Not until the February issue of this year 
was it possible to announce the first new 
lubs toe onvanizd, and there were only 
‘even of them—in Topeka, Kans, Dixon, Tl, 
Silverton, Colo, Cody, Wyo,, Amarillo, Tex 
‘as, Cincinnati, Ohio, and Fairfield, Ala. Since 
that time, however, clubs have been estab 
Tished all over the country. 
cated in 106 different cites 
complete list was published 
{san extraordinary record. It means that new 
Thome workshop clubs were organized throush- 
‘out the entire est year of the Guild's lite a 
the average rate of two a. week 

“the reasons for the zreat succes of the 

It provides, for, the 
+a national organization devoted ex- 
clusively to the interests of men who. make a 
abby of ‘their home workshops. It gives 
them a chance to meet regulaely, to see in 
structive demonstrations in various types of 
eraftwork, to work together, to discuss their 
mutual problems, to examine each other's 
‘work, and to enjoy xenuine comradeship in 
their “hobby. 

"The fact that the Guild is entirely noncom- 
mercial and is able to provide many valuable 
services for the afiiated clubs has contributed 
to the success of the movement. Its officers 
serve without pay, i is sponsored by an ad- 
Visory council of ‘distinguished men, it has 
Porciak Scurser Mosruty for its oficial 
magazine, and, in addition, it publishes its 
‘own monthly bulletin. 

"The outstanding feature of the Guild's 1955 

im will be its National Exhibition and 
rontest, Tt has finally heen decided to. hold 
this event in Chicaxo the last week in March. 
AAs previously announced (P, S. M., Oct. "4, 
pp. 12), $2000 in cash prizes and ‘ten silver 
{Trophies will be awarded at that time. Com- 
plete details of the contest will be sent to the 
Afiliated clubs and to all new clubs that are 
‘organized in time to take part in the com- 
petition. For information in resard to how 
{o start a club, fill out the coupon, 


the article show an exhibition of the Home 
ja windows ofthe Methodint Publishing Howse 


CLUB NI 
LeVern TR; 


VS IN BRIEF 
president of the Guild, 
to’ address the annual con 
‘American Hardware Manu 
facturers Association, which is meeting in At- 
taoie City, N. J this sue aoe, pres 

will outline the purposes of the Guild and 
tell What it has accomplished. 

‘The Topeka Club held its exhibition in con- 
Junction with the Kans Free Fait. con- 
Linuous moving picture was presented at its 
booth. ‘This showed members of the club do. 
Ing various types of craftwork. E. H. John. 

ber of the club, took two first 
Dirides for hammered brass at the fair 

«The Queen City Homecraft Club of Elmira, 
‘N.Y is putting on a local membership drive. 
Prizes for the contest have been donated by 
‘various local stores. A talk on seafaring tat 
ters of particular interest to ship model mak 
rv was piven at a recent meeting by Lawrence 
Ferguson, chief masterat-arms of the South- 
om Cro 

Members of the Homecraft and Model 
makers’ Guild of Richmond, Va, are con- 
Siructing half a dozen smoking stands and a 
Small table for the club's use. Its Mbrary as 
iyeen established temporarily at the V. Mf. © 
‘A, where meetings are now eld. The club 
has staged two contests, one on bird houses, 
in which L. J. M. De Jong took the prize, and 
another on famps, won by. G. H. Smith. The 
lub has grown irom eight to thirty’ mem. 
bers, Among them are several doctors, vst 
‘offce clerks, machinists, a policeman, a watch 
tmaker, the’ chief probation officer’ of Rich 
mond, a V. M. C. A. official, an officer of a 
construction company, several draftsmen, and 
2 few colleze student 

‘The Creston Homewo 
ton, Towa, and the Port 
shop Club of Port Leyden, 
chartered. 


Tig efermatieg tas the ae ataresed 
ae stlmsed Tess 

Tite: caesar 

Mine ae 

Gay Spe 


~GPeane iat ery teas) 
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Cu EMISTRY and 

MICROSCOPY 
are combined 

in these new 


MICROSCOPE 
OUTFITS 


5 aliterent 
See ceet ae 
et poa| 
eae 

ions a ho 

ea clen 
coil sbjcts and 
Ind persion ait Hose 
ican panacea 
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Mera 
‘The PORTER CHEMICAL COMPANY 
5312 Prospect Avene 


Hagerstown, ea Maryland 
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REGISTERED TRADE MARK 


EMCRAF 


HEMISTRY OUTFI 
Make Experimenting 


Easy for You! 


IHEMISTRY is full of interesting facts and surprises that 
will give you endless entertainment and useful informa 

ton ." and a CHEMCRAFT Chemistry Ou 

feasiet’ introduction to them. You can per 

practical experiments and masical tricks, make many’ che 

Products, tes and analyze all kinds of ‘things and learn 

‘hemical contents, and produce changes and Feactions that w 


five you much valable insteuetion and information on modern 
hemieal processes, 


CHEMCRAFT gives reliable information because these Out 
fits are scientifically accurate; designed. by” chemists, endorsed 
by teachers and profesors and wed in schools and collezes 
‘They cover all the most interesting fields of chemical research 
d hundreds of subjects are explained and demonstrated by 
CHEM. 


provide ntensive future study 


Most Practical Outfits 
for Home Experimenters 


Each CHEMCRAFT Outfit contains an assortment 
fof chemicals, all necessary laboratory apparatus anda 
Manual of Tnsteuction. Quantities of chemicals per 

i eypeimeat to be rote many tines. CHE 
CRAPT is the original of all chemistry sets, and offers 
better value in every way; more advanced experiments, 
superior apparatus, greater convenience and many new 
Adiitions not usually furnished with chemistry outhts for 
‘amateur use, "All experiments are based ‘on scientific re 
earch and only accurate, ellable information Ws included 


Look for theve Outits in any: store where sientic nts 

‘name: CHEMCRAFT on the bor 
u'the same pleasure and lutrction 
ot obtainable at your local stor 
paid, upon receipt of price, 


Send for this 


BIG FREE MAGAZ 


Contains fall information about these and mtber Science Ont 
fits ho imeresting facts snd article snd Chemistry 
find a theiling story telling “How Chemistry Helped Bol inex 
fon Save Write fue a Free cm at nce 


‘The PORTER CHEMICAL CO, 
312 Prospect Avenue fore 
Hagerstown Maryland ponte rey 


DECEMBER, 1934 


fcat itrncign ince, 
FREE Tater ite 
Soheer st 5730, $1000 aad 
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Tage st in stay 
“of chead 


Seite Ne tok ioe ing ee, 


‘rl inked Ss'80 
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TIME/TO START 
BUILDING FOR 


ONLY a few more weeks until Christmas! 
Gifts you make yourself will be just as use- 
ful... appreciated so much more. With 
PRESDWOOD there's no limit to the variety 
fof things you ean build. Toys, bookcases, 
book-ends, tie-racks, desks, game-boards, 
‘doll houses and hundreds of others. 

‘You'll enjoy working with this alf-wood, 
ierainless material. Tt will not warp, chip, 
‘split or crack. Comes in boards 34 in. 
fand is in. thick... very attractively 
priced. Easy to handle, saw, nail or glue. 
Finished products are sturdy and durable. 
PRESDWOOD can be used in its own natural 
‘warm brown shade, or varnished, lacquered 
for enameled with any standard finish, 

If you need ideas for gifts, we have a 
‘booklet giving many suggestions, and plans 
fand specifications for making them. Send 
for your free copy today as well as a sam- 
ple of PRESDWOOD to experiment with in 
your own shop. This wonderful material is 
obtainable from leading lumber dealers 


MASONITE CORPORATION veitat 

111 W. Washington St., Chicago, Tl. 
‘Pleanz send me. your fre, booklet, “You Can 

Make ‘These Usetel ‘Things:” aod same of 


TESTED 


Christmas 


That Will Save 


‘OYS, furniture, models, and other proj 

‘ects Suitable for Christmas gilts are’ con 
tained. inthe Porotae Scussce Moxriny 
Ulueprints. These are each 15 by 22 in. and 
cont 25 cents a sheet (except in & few special 
fees). Order by number. The numbers are 
fiven in italic type and follow the titles. When 
two or more numbers follow one title, it 
means that there are two or more blueprints 
in the complete st. I the letter “R” follows 
3 umber it indicates that the acpint or 
Set of ‘blueprints is accompanied by photo- 
Saphically illustrated instructions which sup- 
Plement the drawings. If you donot wish 


‘Many’ other blueprints are available. Send. 
a gtamped and addresed envelope for a com- 
plete ist 


FLYING AIRPLANE MODELS 


nawbon 1k. 3 
Stern’ Drive iamaliaion (uhew ted with 
metorieat). a8 2 
Tanabeat ey Speke 


vinnie ee 
ae a 
Sen, tse nes re ik 
ee eS Se aie 
eeraoretases 


FURNITURE 
Beohabelf and Beck, Reds, Modernistic, 100 2 


ee 8 
enaee ae — 3 
“Transmitter, 143-184. 


BUT Bctete Headotone 8 
Gne ‘Tube (eatiery operated), 10H 38 


Gift Plans 


You Money 


ee en 
SHIP AND COACH MODELS 
foomarke. Mae ai 
See tse ede 
Airerat Ca 
‘Ses 
Bent a 
bean AT) 1.90 
Bowe! Cipen Sp 13 ——- 
Sal gn wall), $1987 Roce 180 
lire, Smplited (igs hl 3 
% 
cy 
19 
cy 
B 
B 
1 
# 
10 
1.90 
10 
10 
a 
a 
ae 


ba 


ie 7 
Foy Bume Praca, Pee kaplan ier 10h. 38 


Popular Science Monthly’ 
381 Fourth Avenue, New York 


Sead me. the blvetint, or boi 
ered flow 


Na Na. Nanna NO 
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Sire 


City ond Sto 
Pieme peat yout name and adress clea. 


Toy Fire Engine 
Pumps Water 


dike soya that ceally sor, ach a the 
Bre catine thows' it 


ewe 
Nira) with separate aheet shit 
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‘THUMB TACKS SERVE AS 


TRIMMING GUIDES 


| Zager ene sl 2 


FUMB tacks used as guides on a trim: 
ing board save time and insure accuracy 
when itis necemary to cut a number of cards 
own to a specified size 

Useful where supersensi 


"This method 


ines. The lust 
‘of the guides for 
alives to the © by 
T2 cm, flee taken by'a good many plate eam- 
eras Ratt Phot 


PHOTO NEGATIVES FILED 
IN CIGARETTE TINS 
CONVENIENT dustp 


photographic nesative 
old cigarette tins. and 

the type ilustrated. 
tech letter of the alph 


fle nis a capacty of more than 350 
negatives can be found in an instant. The fle 
Shown ‘contains about 330. nezatives, trot 
‘by 5 in. down, and fs still far from being 
filled to capacity. When a tin i filled it can 
be replaced ‘with an empty one and’ stored 
away:—JAck’ FRELEY. 


SHIP MODEL SAILS MADE 
OVER WIRE GAUZE 


To staxe satisfactory sails for small ship 
model, T cut. them rom wire gauze and, 
After giving them the proper shape, cover 
the gauze with a thin coating of plastic wood 
composition. ‘Then 1 gradually ‘build them 
up to the required thickness, let them dry, 
ahd. sandpaper them ‘until smooth, If an 
Antique appearance is desired, a thin coating 
ff orange sheliae ean be applied and imme 

Tubbed off as far ac possible with a 
loth-Rocex B. Wooona 
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Radio Tube Racketeers FOILED 


7 A WEEK LATER 


WSN Wreaae 


New RCA SEALED 
CARTON protects 
you against old radio 
tubes sold as new 


Make sure you get new, genuine 
MicroSensitive RCA Radio Tubes 


Here's protection against old radio tubes re- 
polished, slipped into new cartons, then sold 
as new. To guard the marvelous new Micro- 

tive RCA radio cube, experts have devel- 
coped che no-tefilable RCA’ SEALED CAR. 
TON. The tube can be tested while in the 
carton ... but the carton must be destyed be- 
fore tube can be used. 

To give your radio new life, have an author- 
ized RCA Radio Tube Agent purin new Micro- 
Sensitive radio tubes...the 
tubes with 5 improvements 
(1) Quicker Start. (2) Quieter 
Operation. (3) Uniform Vel 
sme. (4) Uniform Perform: 
‘ance. (5) Sealed Carton Pro- 


LOOKFOR THIS 
SIGN...Ic iden- 
‘fies dealers se- 
lected by RCA. 


Gunningham 
Radiotron 
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wins on every hill 


Boys and gisls! Tell your faher—tell your 
noth t x Flexible 


mother that 


bat 

fection In every par. Look at them all— 
Exenew Aldine Rice the aristocratic Tuxedo, 
the many ocher models and ses of Flex 
Fier. ‘Then take your pick! 


S.L, ALLEN & CO., INC. 
443 “Glenwood Avenue, Phila, Pa. 
‘Males aloof Pant J. Farm and Garde Inplomenss 


FREE. There's o 
f Flexible Flyer w 
for the 


miniature model 
iting for you, 


asking 


2 


HEN ample space is available for a 
basement shop, the problem is 10 
concentrate the equipment suficienthy 

to save unnecesary steps, yet leave room 

enough to operate all machines freely. The 
shop of Lowell R. Browne, Monrovia, Calif, 

‘whch is illustrated ia the photographs above 

find the floor plan below, is a good example 

for thone who can buy oly one machine at 

& time. A somewhat diferent layout from Fi 

4 might be made, of course, if all the equip- 

ment. could ‘be bought and 

Installed at once. 

‘A large homemade lathe 
was the first machine ac 
Quired. ‘Then were added a 
Jointer, circular saw, grinder, 


2. Some of the machines 
have individual drives, bat 
most of them ate driven 
from a countershaft powered 


fig saw have individual drives 
land are placed to best_ad- 
Vantage in respect to light 
and handling room. A porta- 
bie worktable, Fig. 8, fail 
tates carrying work ffom one 
machine to another. Lumber 
[Stored on a rack built asin 
Fi. 

“The artical lumination 
&s exceptionally well distri 
tuted, and the daylight is to 
be increased by putting 
dows in the foundation 2s 
cated by the shaded por. 


tions of the diagram showing ez 
the general arrangement of ~ 
the shop—He Susie. — 
FIG.4 
This is the fourth of 
ries of articles om laying Plaor pla 
Small shops. Bisemene 


Base 


| Photographs 


1 you show as som 


Fraders misht profit 
‘oboe 


oes 


com ULAR San 
~owrte [2 


1.030 LiGHT gy Qh 


Ba ul, FIG.2 | 
savacs mace PORTABLE. 3 


ON 
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CIE 


ment 
Shop 


Wanted 


of well-arranged shops, 
features that other 
‘ye pleare tend one 
aphs and a agra, 
J Tayout to the Home Wark 
wnt. The Ben contributions 


‘bublobed 


$ a 
Qe tents 
Il rece 
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oem STORAGE 


POPULAR SCIENCE MONTHLY 


LAYING 


ERECTOR BOY ENGINEERS WIN 


NOW COMES A FINER ERECTOR 


AND 


BIGGER PRIZE CONTEST -- FREE CHEVROLET 


GRAND TOTAL OF 1.001 PRIZE 


FIRST PRIZE WIN. 
NER LAST YEAR— 
Here is Eugene White, 
Je. of West Fairview, 
Penna. with his mar- 
velous model of an 
electric crane and 
shovel that captured 
first prize in the 1934 
Erector Contest. Look! 
Kes as big as he is 
Eugene had his choice 
of a free trip 0 any 
place in the United 
States, but decided to 
uusethe money towards 
a college education. 


backer 


HELLO BOYS! St" x0" thiok of soyshing you can own 
* that will give you so much thrilling fun 
as Erector? Just listen to this, 
‘With Erector you can build a trench digger—with a real electric 
motor in it—and make it work just like the ones you see on the 
highways. You can construct motor crucks, fie engines, aero- 
planes, locomotives. Put them together—piece by piece—with 
your own hands, You can build drawbridges that actually open 
and close—a towering ship crane such a8 used in Uncle Sam's 
Navy Yards—a mighty hoisting engine—and dozens of other 
thrilling engineering marvels... Then you can hook up the 
powerful Erector electric motor and make them bum with action. 
‘You are a full-fledged engineer when you have an Erector—be- 


TW Seer aes ee 
Pere op 
on 


DECEMBER, 1934 


DID_ MURRAY 
STRASBERG (Right) 
FEEL PROUD WHEN 
HE WON A CHEV- 
ROLET. CAR!—Mur- 
fay has had an Erector 
since he was six years 
Old. He has built mod: 
els of engines, tracks, 
bridges and dozens of 
other things. "It was 
fan making the model 
of the 


‘my new Chevyy." With 


HERE’S YOUR CHANCE ‘ro win « Brand 


New Car or Other Valuable Prize! 


FREE—Clip the Coupon 


Me, A.C. Gilbere, The A.© Gilbere 
uot Square. New Haven, 


2 Bree z 
Sede. big colored Erecor 
Name csscee 

Addees. wee 
Ge. 
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its WOOD. Roomy Magazine Rack 


Handles Like Putty—Dries 
to Hard Permanent Wood 


Has 1001 Uses in the Home 
and Work Shop 


Plastic Wood is the new discovery 
that saves money in preventing or 
making permanent repairs. Check 
those vital spots—leaky window 
frames, door sills, leaks in roof, 
racks in stucco, cement, brick— 
‘wood rot under paint, porch posts, 
steps—loose tiles, drawer pulls, bath- | 
room fixtures, ges — cracks in 
baseboard, shelving, furniture. Plas- 
tic Wood ‘is weather-proof—water- 
proof. 


Simple to Use 


Plastic Wood is, wood fn putty form— 
hardens into lasting wood on exposure to 
air, As it comes in cans and tubes, it can 
be easily moulded with the hands, When 
dry it will hold nails and screws firm 
‘without splitting: can be sawed, planed, 
will not chip, erack or crumble. 

Tt adheres permanently to any clean, 
dry surface—wood, metal, glass, stone— 
takes paint, varnish and lacquer perfectly. 
—Sold at’ all leading 
paint, hardware stores. 


FREE 

Write The A. S. Boyle 
Company, Tne, 1934 
Dana Ave., Cin, 0. 
Dept. PS 13, for inter- | 
esting. booklet on the 

many uses of Plastic 

Wood. 
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DESIGNED IN LADDER-BACK STYLE 


tothe cod by, means of stopped dado oF 
fined joins sroowe i angi cat 
Soe te ener of ea oe poe he shoud 
Eeequat is wilh tothe dite ofthe par 
Shion and shold stop about i fromthe 
top of the ends. When the joints are fitted, 
the se, ean center prion are aed 
{gether 

“The fottom, the edges of which may be 
{molded on a shaper or with a scratch stock, 
ow screned ne’ feet should bo 
Shade fsom te peer which squared to 
fmeeios tnd then ca oto mest he 


pattern is marked as shown, One side is cut 
fon a band saw to within 34 in. of the top; the 
ther side is then cut through, after which the 
first cuts are completed, The legs are smoothed 
with file and sandpaper and fastened to the 
ottom ‘with glue and screws 


he marae rack, shuld now be ther 
oughly inspected an Tt is ziven a coat 
of stain and highelighted when dry by rub- 
bing with No, 2/0 steel wool or sandpaper. 
Tumay then be given three or four coats of 
very thin shellac, A Sb, cut of shellac should 
bbe reduced $0 percent by the addition of d= 
natured alcohol, Rub between coats with Ni 
270 steel wool. The last coat may be rubbed 
fo a smooth ‘finish with waterproof sand- 
‘paper No, 6/0 and crude oil 


List of Materials 
Xuot 


Piece Drscriten 
Uprights (4) 
‘Chrved rile (4) 
Straieh alls 


w, 
44 


INK FOR WRITING ON METAL 


iN'creal jars at coppeetlpate sol po: 
with eaual pars of opper sulphate 

{ilu chlorate, disolved in suficlent wer 
to make a strong solution, A quill pen should | 
te tne. The writing soon tums Ito an ine 
{tome permanent hack“ RV. 


1 
ell 
Oe 


(hall pattern) 
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a 
METAL BIRD IS FEEDING 
PLACE FOR REAL BIRDS 


HIS unique metal bird is not only an 

‘ornament for the yard, but it also serves 
ost appropriately as a receptacle for bind 
food, Because of is high legs, which are sie 
ply stuck into the ground, it enables the birds 
to feed without danger from cats, 

‘A half pattern, as shown on the drawing, is 
Iaid out and cut’ from heavy wrapping paper 
for cardboard, This is placed along a. center 
| line marked on a sheet of 16-tage soft iron 

16 by 28 in. and the outline is drawn on both 
sides of this line. The bird is then cut out with 
4 pair of tin shears 

Draw the’ lines indicating the feathers in 
the wings and tail, place the sheet on a fat 
tron surface and uiline these with a blunt 


cold chisel, Now turn the sheet around and 
cup or hollow the feathers, with a ball-peen 
hammer, A hard end-vood block may also be 
used to support, the metal. 

‘The head’ and neck are cupped, and the 
beak is hammered into a Vshipe. ‘The body 
{s then rounded slightly with the hammer, and 
the wings, tail and neck are bent into shape. 

“The legs are made from two, -in. iron 
rods, 34 in. long. One end of these rods is 
heated and hammered flat for a distance of 
about 214 in. More than one heating may be 
Receusary, The flattened ends are bent. while 
Hot to At the underside of the bird, to whieh 
thy are ited with in. tom eta 

he ied may be pid white except the 
bbeak and the legs, which are given an orange 
Gr other contrasting color. The eyes are im. 
dicated with two black dois, 

‘A sinaller bird of the same design may be 


made for a table decoration and mounted on 
4 suitable base—Dick Hercurxsos, 


[Alter the feathers a 
Sheteck and head are 


DECEMBER, 1934 


HERE YOU ARE, MEN~ 
THE NEW GIANT SIZE TUBE 
OF COLGATE RAPID-SHAVE 
CREAM ! IT HOLDS MORE 
THAN TWICE AS MUCH AS THE 


25¢ TUBE AND COSTS ONLY 40%! 


ouant size 
NOW ONLY 


40: 


For 200 
SHAVES 


COLGATE’S DE-WATERPROOFS WHISKERS 
MAKES SHAVING EASIER- QUICKER! 


ERE’s a tough waterproof jacket 
of oil around every whiskerin your 
face. And that waterproof jacket is 
what makes whiskers hard to cut. 
Remore that waterproofing and 
you'll get a shave as smooth as a 
husband’s alibi. 
But—most shaving creams don’t 
remove all of it. They froth up into 
big-bubble lather —and you can’t get 
a lot of big bubbles close around 
every whisker. 


Colgate’s Rapid-Shave Cream 
makes amall-bubble lather—whips up 
into millions of fine bubbles. They 
crowd close to each and every whisk- 
ex. They strip away that waterproof 
coating, emulsify it, float it away. 


‘Then—whole armies of tiny bub- 
bles scep right into each whisker, wilt 
it, soak it soft—and make it a cinch 
for yourrazor.Try Colgate’s! Get the 
new, enlarged GIANT tube—twice 
as much as the 25¢ size, for only 40c! 


os 


CONDENS 


BUILD! 


with Steal: with Color. 
with. Lactrie Lights 


ER TYPE 


Microscope Lamp 


Made from Cheap Flash Light 


Mobs Pm going to be captain af «ship like tha 
sowne ay ind ie ined ahi 
olor like thin one ins Pend bea 
Jes Geel It oka Whe a rea shipy witha 

"he lights, to 

condenser type of enderstage lamp 
‘ranatarmer: Tecan sso be ope 

ight by fash light batteries ie cate 


OOR lighting is the chie cause of poor 
‘ells with the microscope. The con- 
denser type, of lamp to be described 
has many advantages over other meth 

‘ods of lighting and canbe made from an 

Inexpensive buifteye Bash, Nght 

“The bullseye lens should be removed and 
sround on the Mat side until a frosted white 
olor. Use the fiat side of an emery whee, 
fd nish with emery cloth. ‘Then grind the 
lens down ‘with very fine powdered emery 

‘om flat ple of gla 10 remove all sratches 

if the top part of the fash light f too long 
to fit under the stage, it should be sawed off 

‘he bright refecor fe dacarded bret the 

lens js reassembled with the round part {5 

he ight bulb. "Tt is suggested that 

fof tie lento give a daylight elect. 

it i» not ground, rub the blue pass over 
ice of very fine emery cloth. 

Fhe lamp i wired by fastening a, smal 

copper stip, insulated with thin cardboard, 

{o'the frame of the light. ‘The copper sir 

fakes contact with the soldered ip on the 

Tight balb. The other wire s fastened to the 

‘dbk where the light bulb screws in In most 

fash ‘Tights this dink insulated fromthe 

Gase. The two wires are then connected t0 3 


THE MASTER BUILDING TOY 
AT ALL TOY DEALERS 


Conn, 
eat 


Lamp from below, diagram showing how lent 
feasts and diot for producing dark Seld 


ae Theta 


which develops 
‘Support in part af aw id telegraph key 


bell-ringing transformer through a, variable 
qessance "wir of to, asl” bltres 
for the microscopist: who does his work in 
the field, 2 convenient way. to house the 
Aash-lighit batteries is tov make wse of the 
parts of the flashlight case not required in 
aking the light 
‘he ined hn his nance wa at 
tached to the microscope by using part of an 
fold. telegraph key, but one can. mount the 
Tight on a neatly painted block of, wood un- 
der the stage, or perhaps drill a hole under 
the stage and thread it, then serew a long, 
bolt in under the staze,'thus making a sup- 
port to fasten the light to by means of brass 
Riips with a thumbscrew arrangement. 
“The dark ‘eld iluminating feature can be 
added by making several opaque disks, For 
example, i the worker is using a to-mill 
‘meter objective, he should place a, 16-milli 
‘meter disk in the center of the light. We 
ted a ten-cent piece for laying out the disk; 
‘ti about 17 millime: 
fers. When the disk is in 
place, swing the Tight une 
Ser ‘the microscope 
you will notice that in 
fone place the slide Is 
fbrightly lighted, By mov- 
jing the Tight slowly, the 
slide will appear to have 
fa dark background, yet 


Iuminated and will show 


‘more detail than with 
the brah light only, 
‘With this type of lamp. 


and the dark-teld disks, 
theamateur will be better 
able to. probe natures 
secrets-O. M. FuEESAw, 
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HOMEMADE FURNACE 


screwed in, This piece of pipe had two open- 
ings, each about 34 in, square, one oa 
side, about 1 in. from the outer end. A sleeve 
‘was made to slide over these openings to con- 
trol the misture of air and gas. A pipe cap, 
dill and tapped for 5¢-in. pipe, was thea 
Screwed on the outer end of the pipe 

‘A piece of brass rod about 5 in. long was 
then threaded with a 34-in, pipe thread on 
the outside for about 1) in. of its length 
‘The outside of the other end was cormugated 
for the eas hose connection. This piece was 
drilled out $6 in. in diameter, and the theead- 
fed end was busbed down to 1/16 in. to reduce 
the flow of gas. The piece was then screwed 
Into the pipe cap and held in place with 3 
Jock nut.’‘The long running thread on this 
Dart is for the purpose of adjusting it to get 
the best lame in the burner. 


VHE top of the tee was faced off and the 

thread bored out. A piece of east iron was 
‘machined with a shoulder to ft over this 10 
hold a piece of screen and also to receive the 
1egs that hold the erucible and baie. This ring 
‘was fastened to the te with three #4-in 
Foundiead machine Screws "The screen i o- 
inary mosquito netting, 

‘The legs are made of jin, cold-rolled stel, 
heated and bent, and the lower part threaded 
full length with a 34-in, machine thread. This 
running thread is $o that the legs can be ad- 
Justed to get the crucible in the hottest part 
Of the flame and also so the lugs that hold the 
bate can be adjusted to the right height. The 
legs are locked in postion with lek nuts, aod 
the Iugs are also locked with lock nuts, 

"The baie is made of asbestos cement. This 
‘was constructed by fint bending a tin eylin- 
der about 1 in. larger than the desired diam 
eter and using an old 2-at, fruit jar fora core 
‘After the wet cement hadi been pounded 
pace, the las jar was dawn out, and the 

fle was set on top of the coal furnace in the 
callar Yo harden. Tt shrunk about 1 in. in di- 
Ameter ‘while drying. ‘The cover was made of 
the same material. This has a hole in the een- 
ter, about 2 in, in diameter, to allow the hot 


‘Any’ ordinary crucible, about 24 in. in i= 
ameter by 4 oF § in, high, ean be used 


OLD plaminurm crankcass or Ayes eases 
an be obtained from any automobile junk 
dealer and cut up into pieces, 

¢ mold is made in sand in the usual way, 
but plenty of risers should be provided for in 
the mold” (as shown in one of the photos) to 
allow the fas to escape. If this is not done, 
the metal will not run properly. Te takes about 
fifteen minutes for each heat. ‘The mold ean 
bbe made while the metal is melting. 

‘The lamp illustrated is an example of what 
‘gan be done with castinas made in this way. 
‘Three stainless steel rods, threaded at each 
end, are screwed into the top and fastened to 
the’ base with three nuts, ‘The twenty-one 
lass tubes are from a dentist's anesthetic 
feedle and had been discarded. They have 
rubber ends that serve as gaskets, What can 
be described as a “one-stepped” washer holds 
the porcelain socket. An intermediate base 
lamp, together with a cord and plus, com 
pletes the assembly 


The subject of making metal castings in the 
home workshop ‘ous covered in three re- 
iouly published articles by Joseph C. Gi 
bert (B.S. M, Oct. 32, 903, Nov. 32, 9.06, 
send Dec. "32, .103) 


Going to build a ship model? 
You can save time by using 
one of our kits (see page 0). 
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“Gee!..One of the 


silent Coronas!” 


You've now got five Coronas to at $64.50, with the most com- 
choose from! Nothing like this plete and silent portable. 


ever happened be- 
fore! You can walk 
intoa Corona deal- 
er’s and choose 
from a selection 
that begins, at 
$24.50, with the 
world’s most fa- 
mous full-fledged 
portable and ends, 


CORONA SILENT. Peer of portables 
mode silent! Stonderd, trovble-tre. 
Interchangeable platen. $64.50 


Ask your dealer 
about them —ma- 
chines at $24.50, 
$33.50, $45.00, 
$60.00, $64.50— 
and about the part 
payment plan, 


LC Smith & Corona 
Ty ‘ers Incorpo: 
rated Syracuse NY 


‘ 


The 
“NOSETEST” 


From the standpoint of evaporation, 
there are only two kinds of anti-freeze 
—the kind that boils away (“treated 
‘or not “treated”) and the kind that 
does not boil away. ‘There is no mid~ 
dle ground. 


Make the “Nose-Test” 


An easy way to make sure that you 
get an all-Winter one-shot product is 
by the lack of odor, Eveready Prestone 
isabsolutely odorless and does not boil 
‘woay—even when the engine is run- 
ning at high speed. 
Guaranteed All-Winter 
Protection 

Eveready Prestone isa one-shot, guar- 
anteed anti-freeze, that will not boil 
off. And Eveready Prestone isalso your 
best defense against rusting and cor- 
rosion in your ear’s cooling system. It 
protects against rust from 5 to 20 
times longer than other anti-freezes. 
Don’t confuse Eveready Prestone 
with any antifreeze containing aleo- 
hol or glycerine, 


Play Safe—Save Money 
Tecosts very little to have the guaran- 
teed protection against freeze-up and 
rust provided by Eveready Prestone. 
On Page 76Bis achart, showing exactly 
how much is needed to protect your 
car. Also on that page note the 


Eveready Prestone guarantee. 
TURN TO PAGE 768 


COMPLETING HULL OF PRIVATEER MODEL 


(Continued from page 71) 


Uae 
neatithe 
Eee 


of hardwood cut 


tailed and glued i postion. The outer end 
Slopes slightly up and has four holes riled 
init for the cat tackle, and another inside 
foe the stopper rope. 

“The boat davis, es shown in the deck plan 
and in two photographs used in this fue, He 
the eap Fail and continue the line of the 
shoes. They also have four boles in the ends 
{or the boat-tackle fas 

‘Several’ oles are needed in the bull, Tere 
are holes each side for the anchor ‘cable, 
‘alled hawie holes. ‘The position of these Is 


ie 
¥ 


EVE-OR RINGBOLTS 


QINNACLE a=” BELL 


sp tawoue unanereD 
‘fine nor muse 


sreRypost 


——7 
Few ince “post 
Forward 
=<=—olding the bowsprit in position, 


CAPSTAN BARS 


LD 


FORWARD FIFE RAIL 


‘each aide Yor carrying ‘mlnta 


shown on the deck plan, An oblong hole is 
‘made in the stem for the gammoning lashing 
Ao had th bowaort down, There bole 

the counter for the post. to pass 
through. ‘This must be very carefully made, 
11 is best not to complete it until You try 
‘out the rudder for size and position, although 
that shown should be tight. 

“The rudder should now be fitted. ‘Make it 
to the shape shown on the sheer plan (page 
of the previous sue). Tes 3/13 i, thick 
and tapers slightly to the back, with its front 
fedge and the edge of the sternpost slightly 
Founded so that it will swing. The rudder 
Post is square, bending a litle forward where 

it" passes through the deck, The 
tiller, which Is. mortised into the 


Are of strip brass, bent and, sol 
‘dered around a No. 20 escutcheon, 


pin and the pin removed. The 
Pintle are the'same, but with the 
pin soldered in. By careful dril- 
Ing, you can rivet the straps from 
side (o side. The rudder must be 
Fitted close to the sternpost_ or 
the post will not go through the 
‘counter, If necessary, reduce the 
‘width of the sternpost slightly, 
Hefore making the deck; 
tings, take a strip of paper ani 
from the deck plan mark the po- 
sition of all parts, including the 
‘masts, Transfer these positions 
{to the center line of the deck. 
are the cross bits for 


This just a Cosas notched 
fway into two uprights, whic 
are driven into holes in the deck 
‘and there glued, “As the bowsprit 
; does not quite come to the deck, 
alittle block is glued to the deck 
Detween the bitts 
So For this and other deck fittings, 
bexwood, holly, or any” other 
‘wood of fine texture will do. I 
‘used ‘dezame or Jemonwood 


‘These deawings show th shapes but not the relative sizes throuh-/Continued om poge 100, 
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DOUBLE-FACED ELECTRIC 
SIGN COSTS LITTLE 


AN ELECTRIC sien that appears lighted 
‘on both sides may be made at very lit- 
ile expense by the method illustrated. First 
prepare a wooden frame from 3 by 3 in. 
lumber. For the sign shown, the frame was 
rude 12 by 30 in, but it can be any desired 

Next fasten a strip of looking. glass along 
both the top and the bottom of the frame an 
the inside, "The upper glass may run the fll 
Tength, but the lower one should he about 4 
In short at each end so that holes may be 
dried fn the bottom for ventilation, A stand- 
ard light socket Is placed at each end of the 


‘The frame with tam 
the tin covering fe 


mierora and how 
ind Teatened 


frame, and 1S-watt bulbs are inserted. The 
dlectric cord leading to the sockets comes out 
fof one end of the frame. 

From a S-gal. lard can or oll can, cut a 
piece of tin as shown. Outline the word oF 
Words on the tin as ustrated ven lay the 
Hin, face side up, on x plank and punch the 
letters full of holes by' driving a larse nail 
fr spike through them with a hammer. Out 
line the letters first in. this manner, then 
punch the centers, The tin 
the frame, and the ends 

Paint the complete sign white and the let~ 
ters black. In this way you wil have a sign 
that will show up well both day and ‘ight. 
‘There is no opening for changing globes, but 
its a simple matter to unscrew one side and 
fone end, which gives room enough to make 
these changes—J, P. Kear, 


MODIFIED SAFETY RAZOR 
GIVES CLOSE SHAVE 


‘To owrax an extra close shave with a 
standard type double-edge safety razor, T filed 
off all the guard teeth on one side of the ra- 
zor holder except the two end ones. T first 
shave rapidly with the guarded side and then 
finish more cautiously with the unguarded 
side. There is very little danger of cutting 
‘oneself because the tooth eft at ‘each end 
forms a satisfactory guard. It is important, 
however, not to remove them. Experiments 
made with a razor having all the guard teeth 
filed off on one side revealed that the cor- 
ners of the blade were likely to cause small 
cuts, no matter how carefully the razor was 
twsed —P. W. Catioux. 


DECEMBER, 1934 


~-aNVaNVaN¥alWei es” 
7 


scale model of the Vee Union Pacific 
Million Dollar Streamline Train ! 


ALL the drama and excitement of operating the 
new wonder train of the west is yours in this new 
SET Lionel Streamline! For the Lionel Streamline is not 
skimpy, dinky train—but the real thing! An exact scale 
Cu (IMETY model, 46 inches long, 1-45th actual size of the 110 mile- 
con-hour speed wizard itselfl Space here won't permit us 
to tell you oll the fascinating things about this omazing 
one! train—and the other brilliant new Lionel models—so do th 
Send right this moment for the new 1934 Lionel Catalog—36 exciting, 
colorful pages giving the wonder story of the wonder train—and its 
brothers of the roils. Just enclose 10c in stomps to cover postage ond 
handling. That's alll Or you can get it FREE ot 
your neorest Lionel Dealer's. 


RIGHT IN 


Send for YOURS..today 


Every handyman, 9 and 
‘manual-trainiog student should have 
this interesting and helpful Gl 

Guide. It contains dozens of money- 
Baking and money-saving. ideas on 


ing 


YOU WILL ALSO RECEIVE 


deena perena meerst 
ecm sats 
Siecegi reciente 
praia ietesrentte ts 
Epicor, Vorimieatoed 
ferinenccoaranchseo 
Siocon eons 
gutty i rater een 
eased pa 

Ss pnt pa 
a he paper “proof 


The Big Secret of 
CASCO'S Great Strength 


Unlike ordinary glues and pastes, 
‘which harden merely by evaporation, 
EASCO ses chemically ike concrete. You 
‘only have to glue t oace with CASCO. 
[Your Hardware Dealer carries 
[EASCO tn 10s, 25e, 40¢ ond 63¢ 
Jeans. Also Sib. and 10-18 sizes. 


TEAR THIS OUT...MAIL TODAY 
(Save 20— stick it ona penny post ead) 


se ielgly aaa | 
pS 


‘ea end me my copy of the CASCO Gning 
(Gait tower ch one fre trl bape 


I 
1 
1 
1 
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Captain McCann inspects the fled model, 
‘Sieh ia'ooe ot the bent he baw constructed 


fut on this model, including all the spars. 

The cable, its are similar, to those dex 
scribed except in shape. They have knees on 
tthe fore side as shown in the plans and de- 
tall drawing. Stain them brown. 

‘There are five hatches, all the same except 
In size. ‘The coamings (Gides) can be square 
pieces of wood, slightly hollowed to take half 
the thickness of the gratings, or they can be 
Douilt of rabbeted pieces. ‘They are painted 
black. The gratings are best made of box 
‘wood, with the cross strips half-lapped to the 
others, but the indentations can be punched 
with a square point or merely drawn on. 

Tt gives a better finish to put troughs 
around three of the hatches for the shot for 
the 6-pounder guns, and one on each side of 
the large hatch for the 24-Ib. shot. ‘They are 
merely rabbeted strips of a size to take the 
shot, with half project 


fr steel balls made for use in bearings may 
bbe bought in a bicycle repair shop. 

‘The capstan can be turned o filed to its 
futside shape and. then the spaces: between 
the whelps (see detail) dug out with a tiny 
chisel, of the whole can be built-up. The 
pawl channel is a separate piece cut all 
round to represent notches for the paws 
‘The latter are six pin points bent over_and 
driven into the edge of the capstan, ‘They 
are fo prevent the capstan from slipping back- 
‘wards. ‘The capstan may be either brown of 
lack. 

Bars are required to tum the capstan 


fo ft in the holes in the bead of the cap- 
stan, Make them look like varnished wood. 

T gave the model a box-type binnacle, An 
upright teakwood cabinet, with a sliding door 
in the front—that is, the side facing abaft— 


siple 
Eile pines to tad the anchor chains bee 
low are dort pieces of tube of 2 size to take 
the chin, st just forward of the main hatch 
‘There should be pumps on either side just 
S tie pitas cbc. They wo provnly 
in the pictures ct ‘would probaby 
be smal band pumps as shown Geaey in one 
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(Continued from page 98) 


ff the drawings, Pieces of tube will serve, 
‘The handles would be unshipped except when 

“There are fie rails around both masts, Each 
has four posts with the toppicces hall-lapped 
at the corners. The rails are drilled for be- 
laying pins. ‘The two forward posts need 
Holes. representing sheaves. (wheels) for. the 
boomtopping-lifts and gall halyards to lead 
through. “The forward posts at the foremast 
have one hole each for the topsail sheets, ‘Do 
not fit these until you have bored for the 
fasts and are sure that the latter will not 
touch them due to thelr rake alt. 

Quite a number of bolts are required in the 
Dulwarks, ‘waterways, and deck, There is 
fone in the waterways, on each side of the 
fun ports, one in each Umberbead beyond, 
four in the deck to hold the long 24-pounder 
down, and one in the stern for the main- 
Sheet.’ There should also be one behind each 
fun to haul it in with, but T omitted these, 

"The foresheet needs’ a. traveler, which is 
just a piece of wire bent at right ‘angles and 
with the points driven in the deck. ‘Thread a 
Title ring on it before. fixing. 

‘Then, of course, there's "Charlie Noble," 
the falley funnel which projects through the 
forward hatch. It is just a piece of round 
stick cut on a miter, glued! together, and 
painted black. 

“The guns and carriages will have to be left 
to next month, when we shall also start 
the rigging. 


EXTRA ELBOWS IMPROVE 
HACK-SAW FRAME 


Rivrrixo an extra elbow section on each 
side of the frame of a hand hack saw at the 
Torward end gives mote weight and makes 
the blade bite into the metal with less effort, 
Wao provides 9 moe substantial handhold 


with which to push the anw downward. The 
extra elbows can be cut from a cheaper of & 
‘discarded hack-saw frame—A. 1, EVANS. 


CAN LID KEEPS POKER 
FROM CAUSING FIRE 


Warr a hot furnace poker is hung against 
‘4 wooden coal bin or wooden partition, the 
danger that it may start a fire can be elim. 
inated by nailing’ the lid from a vacuum- 
packed coffee can or any similar type of tin 
‘Cover at the point where the red-hot poker 
resis, The lid will hold i¢ away from the 
boards. If necessary, the poker ean also be 
Dent just a bit about 12 in. from the handle 
to keep the remainder of the heated poker 
from touching the wood —Ravatoxo Toes. 


KEEPING SOLDER CLEAN 


Tr wine or stick solder has been left lying 
around and is dirty, I have found that it pays, 
fo polish the end with a piece of sandpaper 
before using it so that mo dirt will be de- 
posited at the joint—J. E, Pousso. 
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WALKER GIVES COURAGE 
TO HANDICAPPED CHILD 


| a watker that 


| BABIES who are backward in learning 
to walk or children who are partially 
crippled, blind, or otherwise handicapped 
will make greater progress with the aid 

‘of an adjustable walker like that above. 

‘The circular top A is sawed from a 
piece of 134 or 194 in, lumber 18 in. 
Square, and four 7%in. holes are bored as 
indicated to receive 3-in. long pins B 
made from a broom handie. The bottom 
frame and legs are 34 by 3 in, lumber of 
foed quali. Pieces Care 26 in. Tog. 
and D may be from 12 to 16 in, long, Slot 
E is 5/16 in, wide and 6 in, jong. Lean 
legs D inward at the top until the opposite 
‘ones are 18 in, apart, Fasten securely and 
reénforce with molding F, Add blocks G 
for casters. 

Make pieces H 3% by 3 by 12 in. For 
the seat use two thin boards, nailed cross- 
wise. Fasten two canvas strips 294 in 
‘wide and of suitable lengths on the circular 
top and under the seat, Let the seat tip 
forward a little, Bolt the upper legs to 
the four wooden pins, attach the upper 
to the lower legs with 2 by 34 ia. bolts 
and large washers, and then fasten the 
pins in the circular top as at J. Add the 
Easter, preferably with rubber ites, and 
apply felt weather strip around the bot- 

"A.C. SHUMAKER. 
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New Scroll Saw 


Offers Amazing Performance and Efficiency 


‘Many new refine- 
ments and ii 
provements ia 
this new “De 
Luxe” Model, 


SPECIAL 
FEATURES 


ofnew 
Delta Scroll Saw 
1 Enables you to run fine blades 
at full. motor speed. without 
danger of breakage; 
2. Tilting table turns 90° i] 
either’ direction 
5, Adjustable blide tension; 


New 1935 "Delta" 


Motor-Driven Tools 


‘The new “DeLuxe” Scroll Saw is but one of 
the many new improvements and tools an- 
nounced this year by Delta engineers, This 
year the Delta line of motor-driven wood- 
working tools is more complete than ever 
before. Delta standards of efficiency, qual- 
ity and convenience have been strictly main- 
tained—and Delta prices still kept at their 
low levels. Good compact motor-driven tools 
are within the reach of all. Every wood- 
worker will find the new 1935 Delta line of 
unusual interest. 


Mail Coupon 
for Catalog 


i placrd on the ma 
sige thot dala He 
si 


DROP LEAF 
TABLE CUTS Easy 
with A STANLEY 
ROUTER-SHAPER 


Ifyou have ever tried to make drop 


inary equipme: 
two operations are typical of 
that are simple with a Seaaley 
Blectric Router-Shaper. 

Corner beading, dovetails, ialayi 
dado, rabbet and molding cuts are 
ical of the finishing operations you c 
do expertly with this inexpensive home 
workshop outfit. 

‘Thousands of present users are turne 
ing outwork which compares favorably 
with the finest furniture factories. Send 
for this catalog which describes 1 
Router-Shaperand shows what itwilldo: 


‘THE STANLEY 
ELECTRIC TOOL 

COMPANY 
103 Bim Sts 


STANLEY ELECTRIC 
ROUTER-SHAPER 


Made by the Makers of the World Famous 
STANLEY TOOLS 


DEVELOP and PRINT 
SNAPSHOTS YOURSELF 


Winner 


PHOTO-SET 


Tiny Oxcart 


HOLDS POT 
OF CACTUS 


SMALL potted cactus ina 
miniature” Mexican oxcart 
forms a unique and decors 

live gift The cart ilustrated. was 

Sashed out on a band saw with 

‘only the roughest outlines to fol- 

low bat ae Sw would serve as 

well, or the parts can ly 

‘whittled. 

‘The sills are good starting parts. 
Notch them accurately for the axle, 
land hollow the upper edges about 
34 In. Bore the stake holes clear 
through. Mortise forthe sats, make 
Several crosscuts with thin saw 
blade in the ends and underedses to 
represent chechs and groove dcp cracks with 


‘oF Vchisel, diminishing them toward Pa isa 
the centers of the pieces iS. 
“The two cross sills are notched at the ends Sioa 
‘and center. The pole, representing a tree limb - 
squared along the part entering the cart, is 


epee broken oll and bent downward 1 
old the cart pearly level when in use. Mor~ 
tices are cut through the pole to recive the 
bottom slats 

‘Be sure to make the rail iregular. ‘They 
ray bow outward at the centers, a if forced 
fut by Tong years of hauling dye wood or 


“The axle is made with a square shoulder be- 
hind each Journal. The wheels can be turned 
‘and afterward sawed. and raped to make 
them irregular, Remember to fatten them 
‘most parallel to the grain. While peeled twies 
‘may be used for stakes, itis quicker to rip out 


ear 
Tacs 


and 
‘thd croa 


inregular, square pine strips, rounding them 
with a fle oF on a sanding drum, 

“scorch the ends and cor 
ners of the parts in a flame, afterward scrub- 
bing them well with a wire brush to remove 
the char. Brad the main joints from below, 


.ortinany brown, watercolor 
paint sed aa san. 1, om drying, the tnt 
Kem too red ot wy brash on ae dull 
teen, A‘coat of bold linseed oll will pe- 
Sine the wood EM. Le 


A MILD BLEACH FOR SPOTTED FLOORS 


‘lightly chaered fs « dame and 


Pe hes 
Sarno nes 
Seas 
eres ei 
is a far milder bleaching agent. Although one 
aioe ee 
pissne arses 
Sars 
Feige Ps 
eee 
end eae 
Exaoneumns 
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BUILDING A WING CHAIR 
Continned trom page 3) 


SE fat fer te psp ad ahoat 
ft. will be needed. to’ do. the chair and 
4 


om the otade of the wines, 
the army above the tacking 


“The upholstering material may then be cut 
for the ouside of the wines; for the outside 


‘of the seat rail. Next sew on the material cov 

fering the fronts of the arms, using the blind 

Sich, Making the eosin tes complete the 
SCRIBED LINES LOCATE 
‘TOOLMAKER’S BUTTON: 


940 
AGAR 


pete les astated ives a double heck. 
ppose You are using buttons of 
ameter. With the scriber of the height age, 
scribe clear Tines on a “200 
jm. each way from the location desired as 
shoven by lines A. Then use a magnifying glass 
{to place the button tangent to the lines as 


shown. 

"This method is expecially useful for locating 
‘buttons on irregularly shaped. work of 
pieces, and gives about the same degree of ac~ 
curacy as 


“ 


Flow Do I Know 


IT’S (hristmas?” 


(By A Man Who's Been Through It Many Times) 


é. without holly and_ tinsel, 


trees and omaments, Id know it. One 
day—every year without failI—T walk 
into a room where there are a lot of 
packages marked for me. After they are 
‘opened, I find myself richer to the tune 
‘of one dazen neckties and two dozen 
pairs of socks. “This must be Christ 
mas’, I say—and 80 itis 


"Now, I know that every Christmas 
present comes from the heart, but I'm 
practical and T wish they'd pat a little 
more ‘head’ in with the heart, Neckties 
‘come in such astounding colors that'd 
rather pick my own. And you can’t do 
auch with Christmas socks that are a 
size too large or a bit too small, 


“Just let me pat in a word for myseti— 
and for a couple of million other men 
Hike me. We ‘ike Christmas presents, 
and we like to give them. But when 
‘we're on the receiving end of the ex- 
change, it does our bearts good to get 
a really sensible gift—of practical and 
Permanent value. Something that gives 
Xs enjoyment, something that reminds 
us of the giver—makes us think of him 
aratefully—six months—twelve months 
After Christmas has come and gone.” 
+ 8 


That's a frank, man’s point of view. 
Isn't it yours?” Aren't there men you 
now who you're dead certain feel that 
way? Woulda't such aman say you 
used both /ieart and ficad when you seat 
him Popular Science Monthly for a 
‘year, as a Christmas Gift? 

You know—without our telling you 
what 2 delight Popular Science Monthly, 
with its fascinating news and amazing 


POPULAR SCIENCE MONTHLY 
361 Fourth Avenwe New York, X.Y. 


Sed Popular Science Monthly for one year 
fon your speval Christmas aller of $1073 fer a 
Sor subscription te the eames written below 
Tied also send Christmas Card bearing my 
‘mame and gretings for each separate sift oui 


to cover these 


Photographs uf scientific progress all 
over the world—can be to the man who 
‘ants and values a practical gift, When 
you make this gilt—be he father, son, 

ther oF friend—a year's subscription 
to this graphic magatine, every new ise 
sue brings him another reminder of 
CChristmas—and another grateful thought 
for the friend who made s0 wise a se- 
lection, 


While we're on the subject of gifts, 
‘wed like to give a little Christmas pres 
sent ourselves, ‘The regular subscription 
price of Popular Science Monthly is 
$150 a year—bul, to every reader who 
‘wishes to send the magazine as a gift, 
well give our own Christmas. present 
‘of twenty-five cents, so that, for each 
friend to whom you send Popular Science 
Monthly on this special occasion, you 
need send only $1.25 instead of $1.50, 
‘And, to carry out the spirit of the sea 
430n still further, we shall mail to every 
friend to whom you send Popular Science 
Monthly ag a Christmas Gift, an ape 
Broprate Chritmas Cat, bearing your 
‘own name and your good wishes, 
{cling him Popular Sclence is coming a8 
your gift, 


If you want t0 send a gift that means 
‘something—and, if you want to avoid 
the discomforts of last-minute shopping, 
in crowded stores—Popular Science 
Monthly is certainly the solution to this 
year’s gift problem—for every man, on 
your Christmas list, Use the convenient 
‘order blank, sending your remittance 
‘now or indicating below that you wish 
to be billed for the amount 
Christmas Holidays—and mail it back 
to us today, 


Pat Your Oren Name and Address Here 


(We may need it for correspondence, 
‘iting, ete) 


co 
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WANTED! 


YOUR OLD 
TYPEWRITER 


Fillout thisconpon—Detach—Mail todey! 


ACT QUICKLY! Haye you a standard of 
1 portable in your home—one that even 
Jong ago may have ended its days of use- 
fulness? Or perhaps a newer typewriter 
that hasn't proved entirely satisfactory? If 
60, mail in the above coupon at once. This 
special offer good for limited time only. 


ROYAL PORTABLE 
Finest of bome-sized typewriters 


Turn JUNK, 


Cash: 


TIRES: 


START 
‘AT HOME 


—! 


| edge with the 


| beat to shape in the vise 


HAMMERED ASH TRAYS 
NEST TOGETHER 


A. west of decorative hammered ssh trays 
for your bridge lable can be made quate ex 
iy from t8-gage sot beet ram, Cut Ue trays 
Siac in danate. Hold one of the blanks ox'8. 
Sovoth sel bloc at about a 4udex. ame 
ed begin hammering about, in fom the 
tall ent of 
Gifring exch Blow toward 


‘with Kerosene, and 


> ings in 
theie respective colors with brushing lacquer. 

“The base for the nest, which is 3 in. in di- 
ameter, is made the same as the trays, except 


that it is not cupped quite so deep and a lug 
Is left on either side, as shown. The handle, 
after being cut from the same stock, is bent 10, 
shape as indicated and riveted to the lugs on. 
the nest with No, 14 brass escuteheon pins. 
"The matchbox holder is made from 24- 
tage soft brass, etched and hammered, and 


the set by polishing and lacquer- 
ing piece —J. cw urTCOME. 


‘The smoking set partly neste 
tthe trays, base, Rane, 


on 
CRYSTALLIZED LAMPS 
A xtw crystal finish for electric light bulbs, 


sired color, although too much dye will spoil 
the effect. The enstal nih docs bot appear 
‘unl the globes have become thoroughly dry. 
If they are to be exposed to the weather, give. 
them a thin coat of clear lacquer—C. L. 


(omplete POWER 
WQ@DWO! 


senses cr erie 


Crosman 
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GLAZING AN AQUARIUM 
TO STAY WATER-TIGHT 


* 


7 
“The secret of making aquariume succesfully 
home la to know how to cement the glass 


PEATE, ss, can be, purchased, almost 
‘cheaply as window glass in the sizes needed 
for making an ordinary aquarium, The glass 
should be eut to allow 1/16 in, of putty space 
between glass and frame and between lass 
and plas, For example, if you are glazing a 
tank that is 10 in, high by 12 in, wide by 24 
In, long, insiow measurements, and using %4-in 


side pli 
) 994 by 2374 in.; two end plates 
(installed next) 934 by 1154 in.+ and one bot 
tom plate (installed last) 1454 by 2344 in. It 
the frame is made so that the metal members 
‘overlap, use the smallest inside dimensions in 
figuring the glass sizes 

"The kind of cement used is very important. 
Experienced fish users wally prefer ne tha 
will remain plastic indefinitely, Most com- 
Imereal cements are of this type, You may 
mix your own of the following ingredients 
10 Ibe, whiting, 1 Ib. white lead in oll, 1 qt. 
boiled’ linseed il, 115 tablespoons litharge, 
fand about 1 tablespoon, lampblack for color: 
‘ng gray (if desired). ‘This ‘makes saficient 
to set up four or five tanks of the size men- 
tioned above. However, if only one is to be 
flared, make up at least twice the amount 
that you figure will be actually used. 

‘Mix thoroughly about three fourths of the 
whiting with the litharge and enough lamp= 
black to bring it to the desired shade of gray. 
Make a mound of the mixture with « depres: 
sion in the top as indicated at A. Now mix 
separately the white ken with aboot fal the 

inseed oll and add it gradually to the whit. 
ing, mixing the whole mass thoroughly. Add 
the’ remainder 
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Steps in applying the cement. The al 
are fastened fest, then the ends and 
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REMOVE OXIDE 
CLEANER—AND 


SPARK PLUG 
CLEANING 
STATION 


$4) QUICK STARTING 


with CLEANED SPARK PLUGS 


COATING WITH THE AC SPARK PLUG 
YOUR MOTOR STARTS INSTANTLY 


veonty BE A piue 


No spark plug can escape Oxicle Coating—the chief 
cause of hard starting, loss of speed and power, poor 


gas mil But a thorough cleaning—by a Regis- 
tered AC Cleaning Station—is a “sure-fire” remedy. 
po Replace badly worn plugs with new ACs. 
ITHE TUR” AE SPARK PLUG COMPANT, Fn, Michigan, 5. Csthrinas, Ontare 


‘Plug fot Canaan marke made at St Catharines. ON. 


New “Cyctone” Motor Sled 
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Let Hoppe Teach You 
Billiards AT HOME! 
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Holds and controls your car oa 
| steep grades without taking your foot 
from accelerator. 


Operates both clutch and brake at 


Prevents stalling of Motor, 


NO-ROLBAK can be attached ia 
‘ten minutes, on any car. 


Price $1.50 — Post Paid in U. S. A. 


PREVENTS 
ROLL BACK ON HILLS. 
‘Wewant salesmen with carin exclusive territory 
FETTER MANUFACTURING CO. 
Industrial Bidg. Baltimore, Md. 


10s 


for the most com- 
plete manual of 
Whittling ever 


Published! Over 
40 fascinating 

pages of matehmen, sciasors that open and 
close, shipsin bottes, dozens of other things 
‘madewitha pocket knife. Send forthis book! 
Be sure you have on hand a Remington 
high-carbon steel pocket knife—the choice 
‘of men who know knives... they hold a 
razor-sharp ed 

got backbone 

dependable! Addre 

Reminglon Arma Co. Ine 

Cutlery Div., Dept. Fs 

Bridgeport, Connecticut. 


Remington, 
aD 


for Motorized ! 
home Workshops 


Your dealer can : 
now supply you 
withall these fine 
DISSTON-Made jg <~ 


KEYSTONE 
SAWS and TOOLS 


5) 


RUAN Sam et Sth Sea, #140 ana 92.0. 


BARB EA fr son cet 
BAND SAS lt cet woot Ga, 
sie iv ah re eer et 


pa Pitan atar tegee, me 
‘ov hese folate 82.0 and’ sa'SS eae 


apo cuter 
SEES ee ene aD 
Seperate stare 


OB LOI Net Tt, om 
pages 


HENRY DISSTON & SONS, INC. 


1210 Tacony, Philadelphia, U.S. A- 
Cnadin Factor: Terots 
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GLAZING AN AQUARIUM 
(Continued 103 


the whiting. and linseed oil alt in 
small quanti ll the cement iS = “ied 
Stifler than window putty. Pack it in a can to 
season for several days. Knead thoroughly. 
just before using. Any putty left over may be 
Kept indefinitely by storing it in the can and 
covering it with olled 
‘The side plates should be set frst. 

the tank on its side on a firm level surface, 
fill the angles, as shown at B, with putty. 
‘Round off the sharp edge of the glass where 
marked by rubbing. it with an ollsto 

that the putty will slide past the corner. Ap- 
ply pressure by rubbing with a cloth as at C, 
Tunul the putty film is only 1/16 in. thick as 
at D. Scrape away the excess putiy, Then, 
Using a, small C-clamp as indicated at, 
clamp the glass lightly at each corner, so the 
frame may’ be turned over and the opposite 
side ‘The ends are put in next, and the 
bottom last. Clean off the putty marks, using 
salt and sig, if neces). Do pot we tar 
Pentine. Block up the tank an a level surface, 
Bil with water and allow it to set for several 
days, to test it for leakage. If any develops, 
the water must be taken out, and the glass 
wiped dry. The point of leakage will then be 
cently viable and can probably be repaired 
by caulking from the outside with a putty 
Knife, If caulking does not stop the leak, the 
lazing ean be dane over again without much 
{rouble if the plastic type of cement has been 


Tn painting or otherwise finishing the frame, 
do not handle it any more than necesary and 
never in such a way as lo twist It out of 
shape—Doxato A. Price. 


MINIATURE FAUCET USED 
AS CIGARETTE HOLDER 


A xover sift for 


totes, 
the appearance of an 
< old-time beer faucet. 
‘To make i, plece 
of maple 44 by 3 
by 134 in, needed 
Ba'a hoe 1710 in, 
in diameter through the center, and aon 
fod del a 3fin, bole to.a depth of 16 In. 
Make a plug to fit the f-in. hole tightly so 
that the bolder may be turned between lathe 
enters Then turn and insert the spigot, and 
Srl the 1/1é-in hole through the spigot. 
‘The holder i given a lacquer or abellne 
ih-Eowes Perse 


TAPE HIDES KNIFE CUT 
IN TABLE OILCLOTH 


‘Was table cileloth is accidentally sit with 
1 bread knife or a carving knife, the cut can 
‘be repaired with a strip of surgeon's adhesive 
ipe applied on the underside. If the tape is a 
tle longer than the cut and the edges of the 
it are drawn tightly together, the repair 
will be practically invisible —R.T. 


‘WORKSHOP 
Bench Lathe 


xy" Werther” ve 

Yeting motores and Save se shown °04 
“2100 down payment 

TIE Ne seep # be Wao Le Bae 
esnlesrw Gut Nid Wagons ke: “Als 

soe rol erg wc een, ts 

Fe rong bl idee Slo 


7.00 per moni 


BUILD A HORSE 
in TWO MINUTES 


ALL_ ELECTRIC 
tke” RADIO RECEIVER 
FOREIGN RECEPTION QUARANTEED 


100 aewer™” 
AIR PISTOL 
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“SELF SMOOTHING 


CELOID FINISH 


A Smooth 
‘Medium Gloss 
| Enamel 
‘for Walls and 
Woodwork 


Waterproof 
Hand Washable 


leaving ‘no ridges, 80) 
brush marks. Applied ia 
the morning the surface 


POWERFUL! | Operates 
a: 

FOREIGN stations, coe 
‘ouverts ae 5 


rit cloth 


POPULAR SCIENCE MONTHLY 


2381 Fourth toe, ew York, ML 


PATTERN FOR TURNINGS 
MOUNTED ON LATHE 


is 7 


ehind the work to guide In mating duplicates 


PRED an cary in nig 8 ante 
Seeal te ike ale of top Oa 
Ress Sr cas naka as te 
[ee 
Uectly ck of che rough stock. Tb therfore 
a eae Ee 
[FS ee 
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Pe mg er 
See bee of Sein spare sol a 
cae eee 

Bl dope ble os wots notes 
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How the pattern in set on brackets, wich 
tnay be at any shape and size to Be the lathe 
STRONG WEBBING HELPS 
IN CLAMPING JOINTS 


Clamping the framework ofan octagonal table 
‘with a Band serew and band of heavy webbing 
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BOILING 
T 


MILI SCH dbedy 


Tisza ie blac magi te some, 
but—a pan of clear liquid will boil 
merrily if placed on a cake of ice. Of 
course, this liquid must have an 
tremely low boiling point, like liquid 
air, at minus318° Fahrenheit. The ice 
isso much warmer than the liquid air 
that it actually causes it to boil, 

Apparent paradoxes of heat and 
cold are common, In Winter, if a mo- 
torist uses an anti-freeze with a boil- 
ing point lower than water, sooner or 
laterit boils off. Then, hisear “freezes” 
«+ that is to say:'Tiny particles of ice 
in the radiator-core clog the circula- 
tion and cause over-heating around, 
the engine-head. Thus in coldest 
weather his car boils... boils away the 
anti-freeze, and badly damagesthecar 
with heat, Magic? No—carelessness! 

A sure guarantee against such a 
dilemma is Eveready Prestone—the 
all-winter concentrated anti-freeze. 
Eveready Prestone protects against 
rust from 5 to 20 times longer than 
other anti-freezes. It. is undiluted, 
guaranteed one-shot protection, 
down to 60° below zero, if desired. Pre- 
vents“freeze-up,”*rust, and corrosion. 
It will not boil off, and is odorless. 

Full protection so inexpensive! 
Read the full guarantee and protec- 
tion chart on Page 76B. Here you will 
see how inexpensively your car can 
have Eveready Prestone protection 
all Winter long. 


TURN TO PAGE 76B. 
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BIG NEWS 


FOR MODEL BUILDERS 


MECCANO 


the original steel construction 
toy presents 


SNAP RIVETS 


the greatest improveme: 
‘made in construction toys 


MAKING DEEP CUTS 
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BRASS TUBE 40.0, 
SCREWS. 


NAIL 


MUSLIN MAILING SACK 
CATCHES SAWDUST 


CONVENIENT receiver for sawdust 
from a small circular saw isan ordinary 
heavy’ muslin mailing sack, which costs five 
ents and is equipped with draw. strings 
Merely" slip the mouth ‘over the. sxwdust 
‘ute and tie the strings fa a bow knot 40 
that it easy to remove for emptying when 
pecesaryK. Rowse 


Fine iuntrated catalogue show: 
ing the new Meccano Sets and | 
So other meer of he Mecano family, 
Including the new MICROSCOPE SETS 
USE Tile CoUFON TODAY. 


FREE 


THE MECCANO COMPANY OF AMERICA, INC. 
200 Fith Avenue Mew York, M. 


‘The Meccano Company of Amerie, I 
Bee Ste PRE Avemnee Row York 
Please send —free—beautifuly illustrated catalogse. 


| RAZOR-BLADE KNIFE FOR RADIO BUILDER 


» a 


WEES making beat of airplane models, | 


ar a 


‘ORDER WOW! “Guaranteed Rests! 
‘Sen, ase C.D, FER Heras 


HARRISON RADIO CO. 


A AY tly 


ICKER. 
eit 


AMERICAN REEDCRAFT CORPORATION 


beni abaclesliata | 
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GET YOUR 
COPY OF THE 


1934 


Home Workshop 
INDEX 


EACH, year the demand for our Home 
Workshop Annual Index grows larger. 
Every previous issue has been exhausted, 
fand we have been obliged to disappoint 
many readers. We have therefore in- 
Greased the print order for the new 1934 
Index fifty percent, but if you want to be 
sure of getting a copy, please send ten 
cents for it at once. 

Tt is not necessary to fill out a coupon 
‘or write a letter. Merely address Popular 
Science. ‘Home Workshop Index, 381 
Fourth Avenue, New York, N, ¥., and in: 
close ten ‘cents together with a plain re, 
tum envelope addressed to yourself. Do 
not put @ stamp on the return envelope 
Which you inclose: we will pay the post 
‘age when we mail the Index to you. 

‘The Index is a complete alphabetical 
list of all the articles published in Po 
Jar Science Monthly diving gg in rele 
fence to woodworking, craftwork, shop 


methods, house repairs and short cuts, 
boats, model making, radio, automobiles, 


you want it. Without the In- 
‘a difficult task, because there 
400 pages of this type of in. 
in one year's magazines. 


TINY CARVING TOOLS 


ae 


=— 


A maxoy little tool for delieate carving, 
ddey-point engraving, inlaying, and other fine 
work, may eatly be made fom the pencil 
‘fa draftsman’s compass and some phonogray 

needles, The needles may be used as they 
fre or ground to form chisels or gravers. A 
‘wooden handle may be fitted, if preferred. 


———— 


New DRIVER LATHE 


For Turning Wood or Metal 


ture for wood-turning . . . is available with a compound 
slide rest for metal turning . . . and, with its gap bed and 
accessories is an ideal lathe for metal spinning. The new 
DRIVER “700” lathe provides next year’s refinements this 
year! Send for free complete folder 


-—--———--—— =. 
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Good tools are the life of the home 
workshop—all the difference between 
uttering and the thrill of doing things 
fas they should be done. 
‘To experienced mechanics, a Jacobs 
chuck on a tool is like a “sterling” mark 
fon a piece of silver—a mark which in- 
‘antly identifies the tool as « thing of 
incbuilt quality. | 


‘THE 
JACOBS MFG. CO. 
HARTFORD, CONN. | 


Mow ts the time to 
BUILD RADIO 


SEND FOR THIS | 


FREE | 


RADIO BOOK | 


FAMOUS POPULAR SCIENCE SETS | 


one Yunesvonr waver #635 | 
Sua waveromranuew 3% 
‘S TUBE SHORT WAVE KIT. 1270 | 


|ILLUMINATED 


Christmas Star 


MADE 


Folded 
‘Becrie 


MANY - POINTED 
Christmas star, lumi 
nated inside, ‘can be 

‘made from twentysix sheets 

of heavy white paper, such as 8 by 1095 In 

typewriting paper; a, bakelite electric light 
socket of the kind without a switch, costing 
ten cents; a 25-watt lamp, several feet of 
lamp cord, and a plug for the cord 

Lay out and cut a sheet of the paper ss 
shown at A and B, with tabs about $4 in. 

‘wide one side ancd'on the bottom of tach 

triangle. Using a straightedge, fold the paper 


| on the four long lines. Then turn it over and 


fold the four bottom tabs back. Now paste 
the long side tab to the opposite side to form 
fa pyramid, which is a complete point for the 
star, Eighteen of these four-sided points are 
required, 

Nest_make eight points with only three 
sides. These are the Same as the four-sided 
Points except that one of the sides is lft of. 

The points are fastened together by past 
ing a bottom tab to the outude of an ad) 


foursided point. to 


form a cross, and then 
fasten a threesided point in each of the four 
angles of the cross, Make two of these groups. 
Finally, fasten the remaining eight four-sided 
points to one of the above groups #0 as 10 
form a complete circle 

From a sheet of medium cardboard cut out 
two octagons as shown at D, Paste one of 
these into each of the groups of points, using 
the remaining tabs. 

‘Splice several fet of lamp cord to the lamp 
socket, taping the joint well. Open up the 
tip of ‘the central point of the smaller group 


FROM 


Bx io” 
PAPER 


PAPER 


cur our 
va 
BEND 


PASTED 
FLAPS 


eutanee6 section 
SHASSE SECTION, 
OF TWO POINTS 


‘of points, and push the wire through from the 
Bottom, Draw’ the socket up ito the point 
until the lamp hangs about in the middie of 
the star; then fasten the tip of the point 
firmly to the wire with adhesive tape oF 
paste and paper, as this forms the only sup- 
port of the star. Put the plug on the other 
‘end of the wire, and make sure that the lamp 
will burn in the socket, Hang the group of 
points up and have someone hold the larger 
froup against the smaller while you tie them 
ogether’ by passing a long piece of white 


‘This type of star may be varied in many 
ways For instance, the star in the photo- 
rapbs was made by using points of diferent 
fengths. Also, colored paper vor a colored 
bulb might be used—Jaars A. Fraxkuiy, 


POLISH GIVES GLOSS TO SHOE SOLES 


Swot shining at home can be made more of an 
art by blackening the edge of the soles of the 
Shoes as well a8 shining the uppers. A simple 
vvarnish-dye for this purpose can be made by dis- 
solving about 8 or 9 grams of borax (a scant 
half teaspoonful) in 100 cubic centimeters of hot 
ate (about 3 oc) and adding 2 rans (about 

If a ful) of fake shellac. Stir until 
Giscolved. This is ted on brown or tan shoes, 
For black shoes, add about 4 gram (about a 
pines) of water soluble nigrosine (aniline black) 
{o the heated shellacborax solution, The result- 
ing liquid i waterproof —R. W. 
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Give Them \ 
for XMAS! V 


BUILD YOUR OWN SHIP MODEL 
With These New, Improved, Simplified Shaped-Hull Kits 


Clipper Ship "Sea Witch" $1.50 

Postpaid 
13 inches long—8 inches high. Famous and 
beautiful American Clipper. Kit contains 
every part needed including blue print, and 
pamphlet of instructions. Top deck of 
shaped hull stamped for location of masts, 
houses, etc. Kit contains paints, glue, chain, 
deadeyes, anchors, flags, printed bow and 
stern nate plates. $1.50 delivered. 


U.S. S. Indianapolis - - = $1.50 Postpaid 


Complete Kit for 12 inch model of the famous cruiser from which Pres, 
Roosevelt viewed the fleet. An ex- 


ee cellent, graceful, racy model, easy 
deat she Sap eed: to make with simple hand ‘tools, 
teddy Ide, envy 10" she everything. needed 
Juding paints, glue, anchors, 

propellers, rudder, blue print, pam: 

Dhiet of step-by-step instructions, 


etc. $1.50 postpaid. 


S.S. Manhattan - - - = = $1.00 Postpaid 


Everything you need to make a 12 inch model of this largest and 
finest American built liner. A sharp pocket knife is practically 
the only tool you need. Kit contains paints, glue, blue print, 

y pamphlet of instructions, 40 completely finished life-boat davits, 


Be propellers, Z anchors, I'rudder. All main cuts in the sugar ping 
hull already: made. 
e 
Model Makers [yorum scunce monrmy, ma 


DEALERS! | Use THIS COUPON $e eeset Sos sa, ue ce 


5 —> OS'sea waren 
Write for Terms on al oad ai CD INDIANAPOUS 
c il out and mail this cour $F MANHATTAN 
These Attractively Una te cone ca sete 
PackagedNewKits} Signet dimediatcly” dain i 


ery paid by us. 


DECEMBER, 1934 mt 


| PHOTO PRINTS DRAINED CRAFTSMEN 
ON SHEET OF GLASS A HIGH ACCURACY 


is coms 
‘uti 


American Flyer leads in size, speed, 
fun-features and real design. Catalog 
shows many new trains with the I 

est advanced features and the new | As they sre then irom the fing sl 


ZEPHYR STREAMLINE TRAIN. |" “* "st see Os 

Select your fon making enomatc | Woe tas es creat a8 | 
signals, stations, tunnels, bridges, | sheet of glass, about 1 New Streamlined 

etc. For 1934, transformer included inside of the tank cootait - 

inall train sets—nothing extra to buy. | tion. The fed prs can then be id against | ELECTRIC TRAIN 
American Flyer Trains were the sens: pase oy Re sa noe — =, 


tion at the "Century of Progress. 2 a ee eae 
Dads,too, make railroading a hobby. | Mi". Pn pe Le 


SPLINING TOOL SUPPORT 
FOR ACCURATE WORK 


XCEPTIONALLY accurate slning can 
Mend the ial pe 
springing Oy the eos pec spor 
| Swe. is was dead for 2 tommy 
toed type of epinang attache wish has #. 
Vipve toa baler ihe orginal rp fre 
moved and the tot nopport staid i ts 
piace 
With a 
soon’ 


win gly $8.09 


‘te for dead fotarmation, 
280 main Street ‘ichmendy tnlann 


1 tool supported in this way 
serrated internal taper gages 


teal prevented from spe 
ine bye wupport drwy behiod the cutter 


were made for gaging propeller hubs on a 
certain make of airplane. Since no method 


Seer Pee ak 
Conditioning ... 
ee vie coin apes | SAVO AIR MOISTENERS 


the upper edge of 2 window shade before it For Homes and Offices 
is tacked on the roller will prevent it from (NO UPKEEP EXPENSE ... LONG LASTING: 
Teing tore of White tape suitable for ths | MOWLY EFFISICNT = MEXPENSIVE 
Wear Fee Bose, Dept 
SAVO MEG. CO., 1400 Mise. Mart, CHICAGO 
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CHRISTMAS LIGHTING 
(Continued from paye 75) 


coLoreD 
MATERIAL, 


» 
fon a wall by using timcam shields 


sides of the ean with an old knife or similar 
ool, ‘Do ‘not -make the openings too wide 
A'star of other design can be punched in the 
can bottom, A combination of several of these 
units can be arranged 

"Among this year's new Christmas lighting 
equipment is a mukiple-string bulb for tree 
lighting and’ for festoon decorations. Tt re- 
places the series string of eight lamps for- 
Imerly used, and has the advantage that when 
‘one bulb burns out the remainder do. not 
become extinguished, The multiple bulb is 
known as the C-754 Mazda, multiple-burning 


Several inexpensive outdoor lighting dis- 
9 have been suguested by Robert L. Za- 
nar, 2 Bloomfield, N. J, iluminating engi 
reer.” Hs method of making a star is Lo com- 
bine three ‘multipletype Christmas tree strings 


circle into five equal part pikes 
Draw fines connecting alternate. points and 
dive spikes at the points marked 3, 1, 6, 8, 
16 in the drawing of the completed star.” A 
wire frame may be bent around these if de 
sired, although for most purposes it will be 
found that. the star holds its thape well 
enough without a frame. Fasten one of the 
fend sockets of the first lamp string by ty 
the socket to spike 1 with a length of wire 
‘ot string. ‘Then continue to points 2, 4, 5, 
cy in succession, tying the sockets to the 
Soles. When the’ end of one lamp string is 
Teached, connect the wies to the end of 
bother sting, and continue in accordance with 
the numbers as before. When the star forms 
Is complete. bind. the wire strands, between 
Sockets with friction tape. ‘The spikes may 
then be pulled out and the star removed. 
Construction of a huminous wreath isa sim- 
ple mater. Sockets for green S-11 oF C-914 
[imps re arranged in x ite and supported 
by a atte hoop to which they are fastened 
with fiction tape. ‘The current-carrying wites 
an be brought together atthe center and 
Connected to a. fleuble electric cord 
‘Luminous candles mounted on ether side 
of am entrance are particularly effective. ‘The 
andl’ proper is formed by 2 sp 
of red dreen-wire gelatin (flexible glass sub- 
Sitote)'so that it assumes a salf-round form. 
‘This material, of course, must be reasonably 
heat resistant and fireproof. The eds are 
tacked to.a wood strip Sor 6 in, wide and 
‘Vor ft long. Along the center of this trip 
fare mounted sign sockets to receive 40.watt 
‘bulas lamps of white-trosted 25-watt, T- 
Tamps._ At the top of the candle structure is 
a'medium screw" (Continsed on page 7. 


MUSIC - the Surest Path to Friends 
... 50 easy to learn this short-cut way 


Lirmome, scleercticing way, 
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SYSTEM OF CAR HEATING 


What a wonderful convenience and comfort to 
have an automobile equipped with a HaDees, 
Tt is the modern system of hot water heating 
which can be instantly regulated to all weather, 
[Ask your garage or accessory dealer to install 
‘2 1038 HaDees—with increased. heating c- 
pacity and new “Tell Tale” switch, A\ post 
card will bring you complete information, 
LIMGETY FOUNDRIRS €0., Meckford Hl 
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FREE 1935 BOICE-C 
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Atlas 9° Metal-Working Lathe 
ACCURATE TO 0.001" $7700 


Accomlete wait with belts and 
alleys sll-contained 


Beene 


‘Warps Carrase Conan 
Bepeleotiee Ao mse 
‘ed FREE, the rat 
Site Ais with 


CHRISTMAS LIGHTING 


jocket for a 25.watt, F-15 fame-tit lamp. 

‘Another effective ormament, for use at the 
ends of illuminated festoons, the peaks of 
fable ends, and the like, is 2 luminous bell 
This & made by covering, with redclacquered 
parchment or colored 


Suspended inside the shade. 

Window shutters of the solid type, with 
| avout desians, may te Mluminated by plsc- 
ing small lamps behind the openings. 


Bt 
constaucriow 
Strats or 


Ae 
oe 


Seauens eo 


Tomnous 


BETANS OF LUMINOUS cANOUE 


Suggestions for » laminows star, wrnath, and 
Balifand method of constructing big candles 


WORN-OUT PAINTBRUSHES 
RESHAPED BY GRINDING 


Oxo paintbrushes, particularly the kind 
known as sash tools, tan be pointed up or 


are first dipped in glue and allowed to dry 
| hard. ‘The glue is soaked out afterwards by 


AMBERT 
VARNISH 


MAKE A BRAIDED 


i:| WAIST BELT 


Complete materi 
tern. will be’ sent 


LEATHERCRAFT STUDIOS 
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trimmed on a grinding wheel if the bristles |————————_ 
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FOR CHRISTMAS—100% SCALE MODELS 
IDEAL SUPER-DETAIL FLYING PLANES 


‘with movable controls operated from cockpit 
DESIGNED FOR YOU BY FLYING MEN 


dis = 


Send ee oe money ener tbe forthe lanes 


‘ii str rae for whoa ttt ede plano 
21 West 1th iret, NewYork City, ML. 
IDEAL AEROPLANE LY CO.INC 


CLAMPS 


eae 


MAKE MONEY PRI 
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SIMPLIFIED TESLA COIL 


(Continued from pose 66) 


rig. The latter may be constructed in a few 
moments with the aid of a small vise, hand 
dil, curtain rod, four brads, and two’ pieces 
of wood, arranaed as shown, The brads are 
spaced far enourh apart to fit the imide of 

he tube snusly. If the holes in the middle of 


the end pieces fit the rod tightly enough, the 


tube wil be held securely by friction. ‘The 
end of the rod may be supported in any con- 
‘Venient way to steady it, if necessary 
‘Before winding, give the tube another coat 
fof varnish, and besin when this is still tacky. 
Puncture & small hole ¥ in. from the left end 
of the tube, and pase about 6 in. of the No. 28 


Wire out through a tiny hole as at the besi- 
ting. It is best to apply a coat of varnish 
the tube immediately ahead of each 2 or 3 in 
fof winding, so that the underside will be per 
meated. When completed, the outside should 
be given two coats, 

“The assembly is clearly shown in the draw 
ings and. photographs.” The lower end of 
the secondary winding should be connected 
lunder the head of the bolt that secures the 
binding post on the inner turn of the pi 
mary. The upper end should be secured 
the bolt on which the bed ball is screwed, 
‘Make these leads as short as posible, 

With coll and exciting apparatus completed, 
you need merely connect them up and ad- 
Just them. Few precautions are necessary, 
‘except that one should Keep from touching 
Any part of the exciting circuit while the coil 
is in operation, Always open the switch be- 
fore making adjustaents of the spark exp, 
condenser, or tuning coil. Ahoush the €ut- 
rent from the secondary of the Tesla coll 
absolutely harmless and almost without sen- 
sation, ‘the current from the exciting circuit 
‘may give one an unpleasant jolt 

“To et the longest and heaviest spark from 
1 Tesla coil, it must be tuned and otherwise 
‘adjusted as ‘carefully as a radio transmitter. 
‘The finer the apparatus ted, the more pre 
cisely it must ‘be adjusted, so. experiment 
patiently to find the most effective adjust. 

tuning coil. With 


; by moving the 
ip merely half a turn, a 4in. streamer may 
‘dart from the ball of the Tesla col, and an 
‘other quarter turn ‘may double this, 


BUBBLES OF ROSIN FORM 
ARTIFICIAL SNOW 


Axrirrexat, snow, which is many times more 
sparkling and briliant than the usual fakes 
fof mica used for the purpose, can easily be 
tmade with ordinary lump rosin. Melt a few 
amps in a small ean cover. When itis of the 
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dollars otherwise spent for renewals that are 
no better, 
| _ In addition to quick effective replacement 
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screws, etc, permanently tight, 
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‘WINS WORLD-WIDE FAME 
WITH MICROSCOPE HOBBY 


(Continued from pase 26) 


that takes place, unseen within the human 
body when the blood corpusces battle to the 
death with germs of infection. ‘Three months 
‘went into the making of this film, 5000 feet 
Being exposed to obtain the final $00 used, 
The hardest work Gravelle encounters is 
in taking pictures of the particles of a colloid 
Solution. Before he can begin shooting, he 
fas to disperse them in a film hardly thicker 
than the particles themselves. These bits of 
matter, whirling on microscopic orbits, are 
constantly in motion. This allows an expo- 
Sure of only one twenty-fifth of a second 
although ‘the particles are “kicked up” to a 
‘magnification of 1,500 diameters, 


ARELY does he go beyond 1,500 diam= 
eters. Above it, be says, you get only 
“empty magnification.” “That i, you pull the 
lines a little further apart but abtain no ad- 
ditional detail. Incidentally, magnification re- 
fers to the number of times the diameter of 
fan object is increased, not its area. An object 
‘magnified 1,600 diameters, increases in area 
17000000 times. Older microscopists used to 
sive the latter figure as it sounded more spec 
{acular 
"As Gravell’s apparatus accumulated, it be- 
came scattered all over the house. Finally, 
IC was crowding out the furniture. Two and 
& half ‘years ago, when building materials 
‘were at their lowest cost, he was able to real 
Ine a dream be had had for years. He built 
‘2 laboratory addition to his home, a long 
by fifteen feet, extending in- 


in plenlog hi eal workroom, he fit 
drew oor pan sale ad het marhed 
uty als isle ll the pees of appara 
tha would have io goin the rom, When he 
Kstacl he catered tb eqapeent wa w= 
ing to Al athe ace and eave no face a 
‘Hic fo wall around "So he Nad t extend 
Theacdtion, increasing its length ten fet and 
its with fiver The cot of the balay was 
bout am: With te quent conan, 
ithe vad se Soba, 

a jou approach the laboratory, you pase 
fran The Wag rooms of hs hoes a 


scientific library containing more than 3,500 
Volumes, Complete files of all the microscopi 
Practically 


‘al magazines run back to. 1868. 
(every book on the mic 
Ie there. And cabinets 
thousands of microscopic 
‘comparison. Xo two are alike and they cover 
1 wide range of scientific fields 

Beyond the library, you enter the work- 
shop, a room filed with electric-driven ma- 
chinery, lathes, “drills, precision » gris zs 
‘wheels. There ‘are jeweler’s hacksaws a 
fabinets packed with assorted tool. 
Side, shelves bold bottles of chemicals, and 
below, a freezing outit enables Gravelle to 
prepare specimens for slicing with a mini- 
um of delay. 
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| honed’ in unique racks to the finest cutting 


WINS WORLD-WIDE FAME 
WITH MICROSCOPE HOBBY 


(Continued from pose 116; 


‘There are plate cameras, refler cameras, view 
‘cameras, steremcopic eameras, movie cameras. 
‘There are polarized light outfits, ultra-violet 
light machines, cabinets of auxiliary” lenses, 
shelves of stains for specimens, tables that 
‘wind up and down like barber’ chairs. For 
throwing pictures on the white wall which 
forms a screen at the far end of the room, 
there are sill and movie projectors, 


of the super-delicate machines which 
‘makes fine work posible is a microtome 
clicer, Each notch of its wheel ‘represents 
1/28 000th of an inch, increasing or decreas- 
Ing the thickness of a’ section that much ac- 
cording to which ‘way’ the wheel is turned. 
Razors, made of special steel and costing 

S10 to’ $27 apiece, do the cutting. They 


edge. The least dullness will pall delicate 
Specimens apart. 
T asked Gravelle how many 
paras be fad He answered enesy tt 
loess know 
‘AU'the far end of the Taboratory is the 
darkroom. Fifleen by nine feet, it contains 


ces of ap 


then the window opened chemical, i 
Tiectric locks, twelve hinds of datkroom 
fight and even a radio that sutiers when 
the front doorbell rings. Tha i Gravlle ot 
Howard Somers, his asstant, are working 
love ithe room, they can tel if calle 
the dor even it the radio i going 

‘About a year ago, the men were working 
Inte ‘one night when'they ran oto diets 
Iwhich even their claborate equipment 
ot prepared to meet. Turing on the water, 
they! sae white sudsy quid pour from the 
faoret. ‘The water work Uy leaned iter, 
fad scected that ite hour when few people 
‘would be une the water supply to dep i 
Punting, chenic Aerwar Gravel 

“at hour in developing and printing 

in 1924, lew than ten years after he bad 
looked throush he hint microscope, Gravele 
was awarded the honor nated by every 

Sotomironcopist inthe wordy the 

Sela! ef the Landon Photomcrogapic Sor 
Sty. Hiatal together with the Maes 
fications at which they are to be reproduced, 
fre ent to"each. competitor for the, medal 
‘These magnifeations ron fom two fo 100 
Eameterss Esch contestant get the tame 
Side, holds them two weeks Sod then sends 
them on to the next competitor. Gravelle 
Sent them on to a'man in Alberta, Canada 
From there they went to another microscope 
in Austra 

in ths work-wide competition, the jude 
svho examined the aides by are Hight in Lan- 
dd, selected Gravelles work a the bes. He 
Sra awarded the bronze medal with the dias 
Tom on Ms foe which i aymbole of Ua 
helt achievement in photomicrscony. Tt 
fear the fit Une the Inada wan aaided 
utside of England and ti oil the only 
tine an American recived 


ESIDES tis Felowshps inthe Reval Mi- 
scnical Sait and the Koval Phat 
mmphic Gravelle has been a Fellow 
Sf the New York Microscopical Society since 
$010. He is also a member of the Queckett 
Microscopical Society, the American Micro- 
scopical, Society, and’ the London Photomi- 
‘rographic Society. 


teen Years ago, be put on the magic slases of 
dhe has been wearing | 
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INDUSTRY ON THE MOVE 


JNDUSTRY jis on the move; the pace 
becomes faster and faster. Never before 
have so many revolutionary ideas been 
forthcoming. Tomorrow, we may awaken 
to find an entire industry changed, almost | WJ eyes 
beyond recognition. How little’ resem- | J Sie atc 
blance the latest model automobile bears | B Srves Maitinns 
to the car of a few years ago, How 
similar the proposed allsteel house of ts 
bbe, compared to the present 
ional design. 

This constantly shifting picture affords 
many opportunities to the man who can 
see ahead. Even now there are industrial 
innovations about to blossom forth into 
‘wide-scale use, ‘There is a new process 
for fabricating steel structures by weld~ 
ing; air-conditioned houses are already 
‘appearing; television is rapidly approach- 
ing the standard of commercial require- 
ments. The complete list would be both 
lengthy and impressive, if it were avai 
able, but many ideas are being discreetly 
hidden from the public eye. 

The man with a background of study 

and training in any one of the many 
branches of industry has an ever widen- 
ing scope of act When comme 
cial aviation gets into full swing, for in- 
stance, there will be a shortage of men in 
several of its technical branches. What 
is for the man who keeps in 
16 procession. 
Perhaps the most encouraging aspect of 
this age of rapid, progression is the pos- 
sibility of men being trained for new lines 
‘of work when their present occupations 
become outmoded. Fortunately, the sys- 
tem of technical education is moving for- 
‘ward at a pace equally as rapid as that of 
inventive genius. One has but to keep his 
eyes open to see opportunities in the near 
future that will surpass anything we have 
experienced, 


HE TURNED SCULPTOR | id= jahaysias 


N UNEM- 
PLOYED 
interior decorator 
was walking along 
the beach one day, 
wondering where 
his next meal was 
coming from. As 
he stared at a high 
sand bluff, an idea 
formed in his mind 
and he hastened to 
the city council 
chamber of the town. Luckily, the council 
was in session and be was permitted to 
outline his plan, 
‘With breathless enthusiasm, he pictured 
the impressive (Continued on page 119) 


POPULAR SCIENCE MONTHLY 


HowTo SecureA 
pee 4 


homer oe: ane = 


x : 


Dameron 


eck 


USED CORRESPONDENCE 
COURSES 

c OKs OF ALL 

! WAVE AUS 

Ke witht nf SELL 

‘Gash Ok fF VOU WIS TO Roy ONE ON 

SORT Wart: FOR FREE DETAILS 70. 


[BYRN'S EDUCATIONAL SERVICE 
Dept.8-3, Box 2187, Cleveland, Ohio. 


EST 
uy 


ART ABILITY 


ART SUPERVISORS BURE. 


DECEMBER, 1934 


Secrets of Success 


HE TURNED SCULPTOR 
(Continued from page 118) 


spectacle of a huge head of ‘Theodore 
Roosevelt, modeled in cement, high on 
the cli. The city fathers were impressed 
by the unique idea but stroked their chins 
as they pondered over the probable cost 
But the intrepid decorator was as prac- 
tical as he was artistic. All that was 
needed, he explained, was a few tons of 
cement; he would not even require any 
special ‘tools. His enthusiasm won the 


With only three tools—an axe, a pick- 
axe, and a piece of tin with which to 
model—be started to work, with his 
son as a helper. AS though by magic, 
rugged features of the great rough rider 
took form. People came from near and 
far to see the strange performance. In 
four days the work was finished. ‘The 
| councilmen were delighted. The citizens 
‘ame,admired, and left behind them tokens 
of their appreciation in the form of volun- 
tary cash contributions. “The resourceful 
decorator found himself with money in 
his pocket for the first time in months, 
But he was not through. 


Other beach towns have since signed 
contracts for the modeling of likenesses 
of national heroes on mountainsides and 
bluffs, Since his first venture he has not 
heen dependent on voluntary contributions. 
He now receives substantial fees from 

‘municipalities and is once more happily 
employed—J.S.M., Maplewood, Calif, 


IT STARTED FROM DUST 


(A 


TLL was trudg. 

fing along a hot, 
dusty road on his 
way to the soft- 


1e cars streamed 
boy, buge clouds of 
dust choked him 
and almost blinded 
him, But Bill was 
too busy thinking 
to complain. He was thinking about that 
dusty road. The weather had been hot 
and dry; the popularity of the soft-ball 
park was causing a steady increase in 
traffic. To make matters worse, there 
‘was a water shortage which made sprin- 
Kling impractical 

‘An idea was struggling into shape in 
Bill's mind. He had talked, that very day. 
irate residents along the road, who 

jed up” with the almost unbearable 
on. Oiling the road would cost at 


cond 
least five thousand dollars a mile, accord: 
ing to the highway department's figures, 
‘That was not in the cards. But why 


should the cost be so high? 
‘Materials—that was the catch, Why 
couldn't some cheap substitute be used? 


Bill jumped for (Contixued on page 120) | | 
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‘Tunex hundred and sixty-five days from 
now—what? 
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IT STARTED FROM DUST 
(Continued from page 119, 


the gutter as a car whiszed by. Blue 
clouds of exhaust smoke mingled with the 
dust. An oil-pumper, Bill ssid to himself. 
‘An ‘oil-pumper—oil—that was. the an- 
swer! Just plain crankcase oil was the 
very thing, 

Bill forgot the soft-ball game. Tt didn’t 
take him three minutes to reach the near- 
est filling station. When he walked out he 
carried with him an option on all their 
old crank-case oil. One by one, he can- 
vassed all the filling stations. When he 
finished he had signed practically every 
one. in town, 

‘The next step was to purchase an old 
truck. He got one at a ridiculously low 
price. Being handy with tools, he soon 
had a home-made sprinkling truck rigged 
up. He started out after business. His 
price was a dollar for oiling the road in 
front of a house. The residents welcomed 
the chance to get a dust-proof coating for 
such a small fee. Business became s0 
brisk that he soon found the supply of 
ccrank-case oil inadequate. 

Bill had no intention of allowing this 
shortage {0 limit his business. He made 
‘a deal with the refineries at. Florence to 


supply him with crude oil. But when be 
tried Co use it, it was tooheavy. It wouldn't 
flow. Again ‘Bill used his ingenuity. He 
installed a heating tank on his truck and 


went merrily on his way. The city council, 
by this time unable to cope with the water 
shortage, engaged him to oil the roads in 
front of vacant property. 

Bill is back in college now—thanks to 
his earnings—but you can rest assured 
that next summer will find him atop his 
home-made sprinkler—A.D.P., Denver, 


Cash Prizes 


ATP HIS department will give $5.00 for 
every true success story submitted 
by readers of Popular Science Monthly, 
and which is accepted for printing in 
this magazi 

Manuscripts will be judged on the 
individual merits of the case and cir- 
‘cumstances involved. Only stories in 
which the author's success, or that of 
some one known to the author, has 
been gained by some method of educa- 
tional guidance, fitness for the job, or 
application to the work will be con- 
sidered. We are not looking for the 
“get-rich-quick” type of story. 

‘Manuscripts must be confined to S00 
words or less. They must be true and, 
if accepted, authors must be prepared 
to give us signed statements to the ef- 
fect that they are true. Manuscripts 
submitted and printed become the 
property of this magazine, and we are 
not responsible for the return of re- 
jected stories unless postage is pro- 
Yided for this purpose. Address con- 
tributions to Success Story Depart- 
ment, Popular Science Monthly, 381 
‘4th Avenue, New York City. 
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HERE'S THE ANSWER 
(Continued from pate 6: 


Knife-Handle Cement 


W. R, sr. ravt, atrsx. A hard-setting co- 
iment fof fastening knife blades in their han- 
des can be made easily by boiling together 
‘caustic soda (one part), rosin (tee parts), 
land water (five parts); finally adding plaster 
‘of Paris (four parts). The cement. should 
‘be used immediately and cannot be saved. 


Master of the Bush 


H. B, svrrato, x. ¥. The Mapepire, or 


Bushmaster as it & more often called, is one | 


of the most poisonous of snakes. Often grow 
ing to 2 length of eleven or twelve feet, it 
develops long fangs capable of inflict 
‘wounds that may cause death in a few min- 
Utes time, It isan exg-laying reptile found 
principally in Central and tropical South 
Rmeriea, 


Removing Rust from Tools 


F. D,, navexrorr, sows. Small rust spots 
on instruments, tools, and delicate metal parts 
‘generally can ‘be removed. with a. solution 
made by dissolving a teaspoonful of am 
monium citrate in a quart of hot water. Rinse 
the objects thoroughly before and after ap- 
plying the liquid." Finally, dry the surface 


Lightning's Power 
C.D.S, wuacscros, oe. Lightning sti 
ings metal uractoreor's lightning rod may 
crest a high ax 60000 ampere 

fr'the instant of the ash, enoush power is 
dlaipated to ght 130000" fftyewst Tarps. 


Wants Motor in Vacuum 


AL, ausaxor crry, ra. Theoretically, 
both elzetrc generators and electric ‘motors 
will operate in a vacuum. Practically, how- 
ever, there will be undue overheating caused 
by the lack of circulating air. 


Ship’s Hull Like Battery 


D. T, rorriaxo, ont, Some ships are 
sheathed” in zine at the stem to protect their 
hulls from the electrolytic action of the sall 


water on the sted! of the ship and the man- 
sanese-bronze propeller. Manganese bronze is 
‘sed for propellers because it will bend and 
dent without snapping. 


In the Dark About Cats 


Qs tr trve that cats can see in the dark? 
FKL, Baltimore, Ma. 

A-—Not’ exactly. Although they can sce 
better than man in a moderately dark roo 
their eyes, ike man’s, are useless in abco 
darkness. They require some light even though 
itmay be smal 


Venus Beats Out Mars 


HL G., rumaoriems, ra. According to the 
latest reports from scientists and astronomers, 
Venus, not Mars, is the most probable home 
of fife'on other planets. It has been estimated 
that the temperature on Mars drops to at 
least forty below zero at night, 


Short or Long Pants? 
E, 7, mosrox, sass. Although our Tangs 


can hold about ten pints of air they are filed 
conly when we take a deep breath. Under nor- 


Fal conditions they bold abot su eas, one 
pint ‘being breathed in and out every time 
‘we take a breath. 
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Highway Flasher Signal 


ADDS REALISM TO MODEL RAILWAY 


WELL-DESIGNED model railroad 
‘ually includes at least one highway 
roming at grade, which, in line with 

‘modern railroad practice, should be automat- 

Ieally protected. The accompanying drawinss 

show a. asher signal for an" 


‘square brass rod 194 in. long. This 
to the pole at a height of 294 in. 
bottom, Two socket shells are soldered on the 
underie of the cous ar, pointing a cht 
“ingles from the arm. These shells may be ob- 
tained by taking apart miniature porcelain- 
hase sockets, or may be purchased at some 
slectrical supply dealers, The lamps are min- 
{ature flashlight bulbs painted with two coat 

‘of  vermilion lacquer or enamel. A smooth, 
even coat may be pat on if the bulbs are kept 


Toundat diamond 
shaped. A-notch is cut in the pole 34 in, fom 
the bottom, and a 3/16-in. hole is dried 


{hrough on side of the foundation to corre- 
spond in position with this notch. ‘The wirin 
from the lamps then may be run inside the 
pole and out through the side of the founda 
Xion. If the builder prefers, the wiring may bo 
run directly out through the bottom of the 
tole provided connections can be made under 
the baseboard of the track. TThe foundation is 
fastened beside the track with wood screws. 

‘A s/i6in. hole should be drilled in the 
tack of the pole 12 in. below the cross arm, 
‘This i for the wires to enter the fle from 


the lamps. Radio “spaghetti tubing should 
bre used to inclose the wires where they enter 
sad leave the pole: Ths ives the elect of 
flesiduct® tubing used by railroads under 
similar conditions 

‘A crossing. slgn may be included on the 
pole. It'should be fastened $4 in, above the 

ss arm. The sign should be made of 20- 
age brass cut }4 in, wide and. 196 in. long, 
‘The two pieces are drilled in the eenter and 
bolted to the pole with a 2.56 machine serew. 

ther & pinnacle or a dummy bell may be 
added as finishing touch atthe top of the 
pol 

‘The base is painted white to imitate con= 
crete and his agonal black stripes onal 
Sides. The pole, cross arm, sockets) and pin 
nacle are painied black, ‘while the sign is 
Painted white with the words "RAILROAD 
CROSSING” printed in black. 

Three wires are necessary, one to each lamy 
and a common wite fastened to the pole, pret 
ferably under the bolt holding the eros art 
in place 

Xs shown in the wiring diagram, one run- 
ning rail of the track is insulated at points 
Owe of these points should be right. at the 
highway’ crossing, while the other is at & sule 

ashe 

warning of a train's approach, 
thermal Masher device used for making Christ 
smastree lights blink. It is of the type that 
Screws into a miniature socket, and Hell ine 
ludes another socket of the same type. Tt 
Should be mounted by screwing it into a, 

Ccelnin-base socket connected as shown. Two 


WIRING DIAGRAM FOR FLASHER SIGNAL 
RAILWAY TRACK 
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Wires are fastened to the outlet or socket end 
Uf the Blinker, preferably by soldering. If ait- | 
Scully is experienced in reaching the center | 
contact to solder the connection, the same re- | 
Sulls may be obtained by carefully breaking 
the wlas ofan old fashight bull and solde= | 
lng the two wites direcly to the filament 
Jeads therein, This may then be screwed into 
the Blinker socket, This dove, itis necessary 
nly to run the wires to the relay and flasher 
re: 5 a Spaniel 

{iain passing the insulated joint makes a 
omection’ between. the two funning rail, | 
‘This completes the circuit and allows the bat- 
tery current to flow into the blinker, which 
fuses the relay to open and close at regular 
Intervals. The fight cruitIs-wired through 
the relay and track $0 that when no train i 
on the section, neither lamp is it. However, 
wih 4 tain ‘preaching, thes wil al 
lermate as the relay opens and closes giving 
the tame blinking eet as u standard rose: 
fog Signal—T. W. Tisza. 


MICROSCOPE EYE SHIELD 
AIDS BEGINNERS 


trouble in acing the object 
without closing one eye, a procedure which 
places an. unnecessary stain ‘on the eyes. An 
Eye shield remedies this although you should 
Aceustom yourself by practise to keep both | 
tyes open ‘without the shield. Cut the shld 
‘out of any lightweight cardboard. Make it a 
Father tight fit on the bo 
the mieroscope=-C. G GrovEn 


ROUNDHEAD SCREW USED 
IN DRILLING GLASS | 


AVE you ever tried drilling a hole in | 

lass? The usual methods are discouras- 
ing, but’ the process illustrated eliminates 
breakage and provides very close control of 
‘the size and shape of the hole. 

"The necessary equipment includes a drill 
prest, a steel roundhead machine or wood | 
Screw having the head diameter the same as 
the size of ‘the required hole, and a little 
foare valvegrnding compound. lace very 
‘small quantity of the abrasive on the bead 
of the screw; then bring the revolving head 
head down onto the glass, being sure that 
the plass is held so 
it will not sip 
‘The slot in the head 


of the screw helps 
hold “the abrasive, 
and after running © 
Title the depression 
in the glass develops | 
with & tiny point 

Taised in its center, 
which aids in keep: 
ing the drill cen- 
tered, “Best results 
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HOW MASTER CRIMINALS ARE TRAPPED 
BY SINGLE FINGER PRINTS 


(Continued 


known scientiie aids in detecting, developing, 
‘chance prints, Those found 

fon dark backgrounds, such as a mahogany 
table, are “brought out” in contrast by a 
‘mixture of mercury and chalk, 


5s that of young man who was feed after 
serving two years of a life term. iene 
fin vor barry, robbery, and smal with ine 
tent to kill A’ bandit, ‘with ‘his hat pulled 
far down over his face and his coat ‘collar 
turned up, broke into a small home one eve- 
ning. He uttered a single command to the 
woman: “Stick ‘em up and give me your 
jewelry.” When she attempted to escape he 
shot her in the back, 


OPFEICERS found » print on the inside of 
the screen frame, which he had jerked 
from the window. Although none of his 
prints mmded with that on the screen, 
the woman identified a suspect by his voice 
‘and he was convicted. 

‘Convinced of the youth's innocence, Cap- 
tain Barlow periodically searched the files 
in an effort to find a duplicate of the print 
found on the screen. Then, as he was de- 
‘pairing of succe ich of criminals? prints 

tern city, Among them 
fingers of Earl M. Car- 


‘impound to Bull up and keep dry. 
Alter the peint is developed. im this way, 
lc fs photographed by a fnedefocus camera, 
held lush “against the surlace.. Four lights 
‘within the front four comers of the camera 
Imsate the print. Prints on sass are dusted 
Tight powder, then photographed against 

backing of black paper 
‘delays frequently necenitate the pres: 


fics, Fingerprints on plas are mde 
‘ent by flowing” lanern-ide varnish over 
them, oF etching by the fumes of hydrtuoic 
id, which eat away the slas between the 


{Sstened down by" 
‘A simple trick makes possible the photo- 
graphing of prints on mirror dee. the 
formal reflection ofthe lighix: Sometime 
te 8 diamond sleman carrying $125,009 
‘worth of precous stones was bed 
‘Gar taken” "When the abundaped car wat re 
‘Sree s lone pitas dove the 
fearview mirror. ice. photoera 
‘sted the_ print with light powder, blocked 
fut. the remalaing area with ‘printers, tok 
{hal he eto ad ‘ok hi tare with 
‘out dificuly. By comparison with pra 
the Sle; the duplicate was found. he sat 
pect, when arrested, confeaed. 


ORTEN povable objects bearing prints are 
‘brought to police headquarters for die 
rect comparison with those in the files. A Los 
Angeles theater was dynamited and partially 


Stherwise would escape prison. 
ead men lying on slabs in the morgues, save 
innocent men from the penitentiary and place 
the stamp of guilt om men who no living wit= 


roll Wdentitied by a two-year-old print, took 
thelanocent mas al pecans 
‘Again, a single print saved three men from 
posable prison terms, or hanging, in a murder 
Ese. A liquor dealer was Killed and his wito 
Seriously ‘wounded. a8 they Tay asleep. His 
{old ‘olicers she recognized one of three 
fers_when he entered. her ‘room, ‘The 
‘men denied their gull, but in view of 
threats against the ‘dead man, they 
eh ijl Tes days ater the mare 
‘Captain Barlow searched the premises, 
therright side of the barrel of the shot: 
‘sed by the killer he found an impres- 
jon of the let inde fager. It dnote. 
{to any of the three suspects, nor to 
deceased of his wife. As a matter of rout 
‘imination, Barlow took prints of everyone 
who had acces to the room, When compar: 
Ing them with the print'on the gun, he found 
i te the lece. After sobblog a sory 
‘f Ghwarted love she confessed tnd the three 


itt 


EB SS; 


z 


lent 
‘atone 
fae of the bax 

fier the machine ‘changed hands, 
refused to function, 


HERE were no witness to the transac: 
tion, The old man could ive only 
meager description of the sharper. Here was 


Ail'Slonged'to the hd man, “They almost 
‘off one edge, they obtained’ a faint 
that did not match with any finger 


1d found its mate, the print of a known con- 
fidence operator. ‘Next day, detect 


Victim. 

‘From many odd places the telltale ridges 
march into the fils, sooner or later to trp 
‘up af unsuspecting criminal 
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LECTmICAL propucrs co, 


SIMPLE WAYS TO COLOR 
IRON AND STEEL. 


SA VARIATION from the usual meth= 
fds of finishing decorative metal parts, 
Screws, hinges, and other fturs it is po 
‘ible to apply simple plating or coloring sol 
tions that protect agaist nist as well 22 ad 
a distinctive appearance. The solutions are 
‘sed with 2 brush, and special tanks or eec- 
trical outits are unnecessary. ‘The metal sur- 
faces, of course must be clean and free from 
olor 
‘solution that wil pate ron or sta wit 
copper is made by dissalving in each ounce of 
disiled water the, flowing: chemicals: 50 
rains of copper sulphate, 10 grains of iron 
éhloride, and 10 drops of hydrochloric acid. 
‘After being plated by this method, the surface 
day be futher changed in color Rubbing the 
‘metal with sulphur, for example, will give a 
deep black (copper sulphide). A deep bve to 
blue-black, according to the length of treat 
‘eat. may be obtained by dipping the coppered 
metal In-a hot saturated solution of sodium 
Hyposulphite (common hypo") with three 
‘drops of hydrochloric acid. added to each 
ounce. This is a good imitation of blued fun 
Bieta, ts saturated solution of ptasture 
ferrocyanide is applied, the copper finish will 
be changed to a permanent red color that 
may be used in place of Chinese red enamel 
‘When one of mote drops of hydrochloric add 
are added to the potassium ferrocyanide solu- 
Hon, est wl be ach parle the exc 
shade of which depends on the simount of 


Thee scltlns we mak nly_appicable to 
iron ‘and tel ete with the copper Sloe 
tion. A'black color may be obtained on other 
metals by using a solution of equal parts po- 
{assum ‘chlorate and copper sulphate, Dis. 
solve each chemical in distilled water and 
then mix’ the two thoroughly together— 
Gronce S, Gunes, 


HOW COLLECTORS CLEAN 
OLD POSTAGE STAMPS 


‘used, but care must be taken not to try any- 
thing that will change the color of the ink 
for paper. If posible, tests should be made on 
2 damaged stamp of the same issue. Hot, or 
even boling, water will often clean staimps 
‘flectively. It they are genuine and have not. 
been repaired, they should stand boiling. Cer. 
fain stamps are printed in soluble ink and 
these, of course, will not stand even cold 
water. Other, stamps, but not many, are 
Binted om a double paper and the two baper 

iver will separate If the stamps are wetted. 

Paint spots, ‘yield to turpentine, 
Buttermilk will ordinarily take off dark 
stains on the back of the stamps where the 
traces of gum have been attacked by mildew. 
Avmild mixture of lemon juice and salt 
recommended for rust and for ink stains. Car~ 
bon tetrachloride may be used instead of in- 
Bammable bensine for watermark detection. 
Hydrogen peroxide will retore the normal 
‘color to stamps that have become oxidized. 
Soak a stamp well in two or three baths of 


lear water after using any chemical treat 
ment. Greate spots can generally be removed 
by means of a sheet of blotting paper and a 
hot fron—Dovoras Lexcarsss. 
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HOME ANALYSIS OF 
EVERYDAY SUBSTANCES 


(Continued from pase 57) 
solution. A confirmation of the caustic test 
will be obtained if the red solution now be- 
comes, water-white. 

"That ‘mercurochrome contains mercury can 
be readily demonstrated by heating. a small 
Quantity of the red liquid with ditute sul 
Durie acid and then immersing a bright strip | 
‘of copper in the solution. ‘The mercury pres- | 
ent will amalgamate with the copper. | 


x IMPORTANT gaalitatve tty and one | 
That every chemist. should be’ familiar 
with, is known as Mantis test for arsenic, 
‘This test consists of generating hydroren £35 
in the presence of the material being tested, 
Tf arsenic i present, the hydrogen will com- 
bine with it (o form arsenic hydride, or arsine 
fas, which when allowed to decompose under 
fhe’ Heh conditions forms telltale metalic 

"The material to be tested, such as a tonic 
or horticultural insecticide suspected of co 
taining arene, is placed in a Bask slong with 
ome pure tine.- Bilate sulphurie acd i thea 
fded to the mixture. ‘This produces hydro 
fen and arsine gas, i arsele 1s present, ‘The 
Iixture of gases then passed hous a dry- 
ing tube containing tampa of ealcum ot eal 
cium chloride and Sally through the tip of 
2 lass medicine dropper. 

‘Nllow the. gas-to fue from the tip for 
several mints. Then apply 2 mach 19 the 
Small jet and light the pas. Fi 
Cold porcelain surface, such asthe bottom of 
Snbortory eaporatiog da ied by bold 
ings wet wad of cotton om the inside, go that 
itvcomes in contact with the tiny fame, If 
Srsenie ts present, i will be depenited. 08 
the porcelan as a'shiny' black coating. 

‘Sihee antimony 38, well as amenic’ might 
‘cause the formation of this black spot, a see= 
fend and confirming test must be performed 
‘This 6 done by pouring a {rsh solution of 
bleaching powder over the spot. It it dissolves, 
the coating was metallic aren. 

‘When performing the Mart test for the 
first timer the home experimenter” will pain 
tsi oy tein ome compound 

"Another method of carrying through the 
annie tet Consats of pang the paues i 
Sing fom the enero ‘nt oer Ted 
Scetate paper and finally over stripy of 
which have been soaked in mercuric chloride 
{olution and sllowed to dry." Used tn place 
of the calcium chloride in the drying tube, 
the lead acetate paper removes any. impuel- 
lies in the form ‘ot hydrogen sulphide from 
the gases before they are exposed to the test 
ver I the merci chloride papers turn 

own, arsenic is present. This is known 
profesionally as the Gutzct’s arsenic tet 

Since both tsts are extremely delicate, i is 
important that only chemically pare zine be 
sed in the preparation ef the hy 


fon by acids, a small particle of copper, or 
better sill a drop of copper sulphate solution, 
should be added to hasten the reaction, 


TT BE sere of aking power sit aity 
to give off carbon dioxide which in turn 
makes the dough rise. The amateur chemist 
fan perform an interesting experiment. by 
testing the sas-generatine quality of the brand | ¥ 
toed in is tihen, Using sal cat | 
oft ra level teaspoonful wil 
Sufficent—in a fask and adding water, the 
liberation of the carbon dionde can be 
‘watched and the quantity measured throwsh | 
the use of some collecting device. For this, 

4 pneumatic trouzh, such as recently described 
(E.'S Bt, June 3%, p. 48), can be used, the 
sas being ‘rneasured by holding a scale aiony 
the edge of the (Continued “on page 12 
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HOME ANALYSIS OF 
EVERYDAY SUBSTANCES 
(Continued from 


collecting bottle. By a simple calculation, the 
entire volume of gas can be gaged. 

Baking powder is composed of one of sev- 
ral acidlike compounds, bicarbonate of soda, 
fand starch, ‘The starch is added to the mix 
ure, not as an adulterant, but as a means 
of preventing the granules of active ingredi- 
sats from abstracting moisture from the ait 
‘Bae sarch coats the granule and blankets oat 
the moisture, thus the strength of 
the ‘preserving 


e136; 


Diiersreses onset toline Sones 
the presence of starch in 
‘or any other starch-cootaining subseance such 
5 potato, pudding powder, of bananas. Shake 
2'bit of the substance being tested im a tet 
{ube of water and add'2 drop of fodine. If 
the dhuracteristie blue color of the starch test 
Sppears starch & present 

‘By following the Tot of Sngredents given 
on the baking-powder bor, the amateur ean 
Perform many other Interesting tests, For i> 
Rance, i it i a phosphate powder, the Pres 
‘ied by hetog & somal quantity ef the 
‘ected’ by E'Soall_guantty of 
Powder with five or ten cubie centimeters of 
tweak nite acd spd Altering the solution, 
Cp gan prepa ord when a 

‘of smmonism molysite slation 

Fa rdded ‘to the filtrate, it indicates ph« 
Phorous 

Similarly, aluminum can be detected by 
adding amiontum hydroxide to a fresh bate 
Of the acd filtrate. ‘This wil produce a white 
Jalivhike: precipitate of aluminum hydrorde 
Af tumisum forms a part of the” orginal 
powder 

“Tartarie acid likewise can be Yeontied by 
staking = quarter teaspoonful of the taking 
powder with water and fitering. ‘To, about 
{en cubic centimeters of the ftrte add sev= 
‘eal drops of ammoriom hydroxide and again 
Shake, Fioally add scvera! ny crystals of 
iver nitrate and, without shaking or di 
turbing the container, place it for several 
minute in water heated to about seventy de- 
fees Centigrade, ‘The presence of tarirate 
Wil be ndicated by’ a gray, almost black, 
Preciptate of metalic aver ‘Often, the fee 
iver wil coat the fnsde of tbe tat tube to 
foc amir ara, AF doe ot i 
indicates tat the presence of sodium (or eal= 
‘dumm phosphate tas prevented the formation, 

‘Although in most ‘of these tests we: have 
confined our discusion to specie materials, 
they are by: no mean limited to these ts. 
‘The starch test, for instance, can be wed to 
test almot ary substance for starchy the 
eine test for any todine compound, sod the 
phosphorous test for any material contain. 
{ee phosphorow. ‘Try’ them on any of the 
liguds ot slide fn your’ moticine cabinet 
‘You wil be sorped st wht you will nd, 


ELEMENT RARER THAN 
RADIUM IS ISOLATED 


Proracristust, a radioactive metalic ele- 
ment rarer than fadium, has at last been iso- 
ined in its pure form’ by Dr. Aristid Yon 
Grosse, young research associate in a Chicago 


oil company laboratory. The element, known, 
fs number hinety-one, is obtained from pitch 
bende and gives off emanations identical with 
those discharged by radium. Tt is so rare that 
only one part i contained among 10,000,000 
paris of pitchblende Protactinium disinte- 
rates into actinium, known as element num 
ber eighty-nine, which is said to be more than 
180 nes ‘more active than radium, Both 
Drotactinium and actinium are expected to be 
45 useful as radium in the treatment of cancer. 
Protactinium may be obtained at a lower cost 
tan radium. 
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FIRE AT SEA CHALLENGES SCIENCE 
(Continued from pase 17) 


‘According to the best available figures, 
there were an average of 536 fires a year on 
‘ocean vessels during the half decade from 1020 
to 1025, Of this total, seventy-one per cent, oF 
early three out of four, started in cargo holds 
and storerooms. Universal use of automatic 
fas equipment promises to go far in elimina: 
fg such fires. 


BUT 22 a masine tes bein inthe bd 
"Tore tha ar nthe Sper Bat ofthe 
‘od especially in public oom, demand 
tice etment. To Comat th, 4 ae 
St innovations are inventor 
rouse oot a coor boi-back wih fable 
Hinks In ease of fire, these links melt frst and 
let the doors swing ut, than cutting of it 
Crrents that would fas the Bre. ‘Therm 
Satie alarm systems, which go off when the 
teropersture in a shteroom ‘ac above the 
ddr pont, ae being designed for ship se 
Conmected oath re beadguarters “on, tbo 
Bridge, such systems, would. automatically 
‘ound'a gong and fash on a red ght to 
‘Seate the point where the frei starting 


Light-weight automatic sprinkler systems, 
such as are installed in public buildings, are 
tinder ‘construction for ocean craft as wel, 
Moldings, wardrobes, beds, wastebaskets, all 


(ateroom partitions and 


doors are being designed with hollow metal 
Cores of with sheets of steel laminated on as- 
trates or composition cores Where a wood 
paneled effect is required, coatings of veneer, 
fone hundredth of an inch thick, are jplaced 
over cores of fireproof construction. ‘Such In 
‘ovations form valuable advances in eliminat= 


inflammable, 
‘of completely fireproof ships. Now, wit 
ravelers demanding safety, vessels which wil 
be practically immune to’ fre are likely to 
make their appearance 

‘One school of naval architects maintains 
that the substitution of steel for wood. in 
staterooms and public places will make, the 
ship top-heavy. "Another school contends it 
fan be done with perfect safety by making 
2 few slight alterations in the vesel's design. 

In New York City, George G. Sharp, noted 
naval architect anda member of the Marine 
Committee of the National Fire Protection 
Association, has worked out designs for a fire- 
proof ship’ which will cost little more tha 
4 similar ship of ordinary design. By an in- 
fenious arrangement of staterooms and by 
high efficiency in construction methods, be 
‘cuts out much of the traditional waste. ‘This 
money he spends on Srepeoot bulkheads, 
doors, partitions, and furniture. 


N THE ordinary vessel, bulkheads rise from 
‘the bottom to the fir, or bulkhead, deck. 
In Sharp's design, they will continue clear to 
the upper deck, forming fireproof walls at 
intervals of 130 feet or less, dividing the ship 
into compartments within which fires can be 
{ought without danzer of their spreading. 
Special doors, leading through the bulkheads, 
ll be formed by heavy metal shells filed 
With Grereisting, nonconducting material 
‘They can be opened or closed, im an emer 
exncy, from the bridge. 

Al’ vertical shafts, such as those needed 
for elevators, hatchways, ventilators and stair 


‘ways, will be enclosed by insulated steel par- 
{itions. In order to reduce the openings in the 
bulkheads to a minimum, the ventilating sys= 
tem will be laid out in units, the electric fans 
and other equipment being fully contained 
‘within each bulkbead-enclosed space. All ven 
Ulator motors can be shut dawa at once {rom 
two 


"THE, othe: day, when the new Cunard 
White Star liner, the Queen Mary, 
down the ways into the water at Clydebank, 
Scotland, it carried provisions for an elaborate 
System of protection against fire, Smake tubes 
and an immense battery of carbon-dioxide 
{tanks will ride in its giant hull when it takes 
to the sea on its maiden voyage. In addition, 
there are special Diesel-driven lifeboats swung 
‘on electrically operated davits of new design, 
At the touch of a lever, an operator ean lower 
fone of these boats fully loaded into the water 
in the space of few seconds, 

Larger than the American plant, the Levia- 
than, the new vessel is 1018 feet long. Tt 
‘was built at a cost of 330000000. ‘The rud- 
er alone weighs 280,000 pounds, more than 
the combined. weight. of Che 


tos to enter and examine the ine 
terior. With such floating cites coming from 
the shipyards, fire protection at sea is of ever= 


taaion of 


International Ice Patrol. And, undoubtedly, 
the More Cate wagedy wil xd to compu 
sory adoption of scientific equipment for pre- 
Venting. and fighting fires, The price of safety 
at sex is eternal vigilance—viglance and the 
sql adoption ofall the ad which science 


FIRES CAUSED BY BIRDS. 
USING CIGARETTE BUTTS 


Bixos sometimes cause fires, it is reported 
by the Railway Fire Protection Association, 
by picking up lighted cigarettes and dropping 
them upon the roofs of buildings. When an 
abandoped theater was destroyed not long 
ago in Rockwood, Tenn, spectators reported 
having seen sparrows, which had nests in the 
Duilding, pick up lighted cigarettes and fly off 
with them still burning, In Knoxville, Tenn, 
2 railroad engineman is reported by the fire 
Chief as having seen a bird drop a burning 
Cigarette on the eaves of a house. When he 
next returned to. the city” the engineer was 
Surprised to see that the structure had been 
destroyed by fire, 


MARTINIQUE ISLAND HAS 
‘VOLCANO MUSEUM 


A vsigee yoleano museum as recently 
‘opened at St. Pier on the Wait Tadian ise 
innd of Martinique. it was here that an erup- 
tion of Mt Pelee in 1907 killed 3,000 nab 
tants of the town almost instantly. The sn- 
ale survivor found by recue partis was a 
Dprsoner held in an undersround dungeon 
‘The museum will contain relies dag from ruins 
of eruptions of Mu Pelee and other famous 
Noteannes ‘The institution was founded by 
Frank A. Perret, an American sents who 
fas conducted researches at ML. Vesuvius, in 
Maly, and Mt Sakurajia, in Japan. 
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SIMPLE “SKY GLOBE’ 
POINTS OUT STARS 
(Continued from page 43) 


| indicates the lin labeled 40, between the dates 

February 1 and February is. The upper half 
of the globe then indicates the principal stars 
Visible at 0:40 PM. on February 1 or at 9 
PAM. on February 10. 

In the same way, when observing at 8 PI, 
the pointer should indicate a date two weeks 
‘earlier in the year, A few moments spent in 
turning the glebe back and forth will make 
its use plainer than a great deal of explanation 

‘The esential feature of the sky globe which 
enables it to point out the principal stars is 
that their positions on the globe are the same, 
fn miniature, as the postions of the actual 
heavenly bodies in the sky. In other words, if 
you imagine straight lines drawn outward 
From the globe's center through the stars’ po- 


| sons india upon, tha nes prolonbed 


MIRROR, 
toe 
MIRROR 
rack 
CARDBOARD 
STIFFENERS 


y— 


| 
infinitely, would pass through the stars in the 


sky when the correct date is under the pointer. 
‘ince this is $0, all we need is something to 
Indicate these lines accurately. This is the pur- 
‘pose of the viewing tube 
"The viewing tube is simply a short length 
‘of mailing tube provided with a base contain. 
lng’ projecting'stud in its center. This stud 
Bits into any one of the holes punched in the 
lobe's surface through the various star pos!- 
tions. Tn addition, the viewing tube is pro- 
vided with two small bits of mirror placed in 
the tube in such a way that when the rays 
from a star or star group enter the end of 
tube they are reflected at right angles out of 
the side to the observer's eye 
‘You may wonder why a single mirror set 
| at forty-five dearees in the tube would not do 
for this purpose. A single mirror would do 
‘equally well for single stars, but it would re 
vere the appearance of every constellation, 
Just ss single mirror reverses the letering on 
a store window. Accordingly. the viewing tube 
should have two mirrors. ‘This arrangement 
Corrects the reversal of one mirror by another, 
| and shows the star groups just as they appear 
In addition, the miniature maps of the star 
sroups, in which principal stars are 


fan recognize it when the globe points it out 
through the viewing tube. He has only to 
‘compare its star arrangement with the minis. | 
ture map drawn within the circle covered by 
the base of the viewing tube 

“The small rectangular mirrors for the view. 
ing tube are easily cut with a ten-cent wheel 
cutter, and the» (Continued ox page 139) | 
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SIMPLE “SKY GLOBE” 
POINTS OUT STARS 


(Continued from pase 130) 


mirror chassis glued together from the various 
pieces of cardboard, cut accurately to the cor- 
fect size. When the mirror chassis i dry, iti 
slid down upon the bottom of the tube and 
slued in place with the mirrors facing the side 


opening. 
o sw the ky lobe on a tbl Mat 
‘tn ‘2 follows: 

frst, make sure that the semicircular scale 

fs set with the proper latitude figure showing 
through the notch. ‘Then point the axis ap- 
proximately toward the polestar. Put the view. 
{ng tube in position in line with the globe's 
this. Slip the stud on the base of the viewing 
tube into the empty hole above the upper end 
fof the globe's axis. Then look into the side 


‘opening of the viewing tube and you should 


iewing tube in its socket through’ a quarter 
{urn and look for the polestar again. It should 
bein the center of the eld when ooking into 
the side opening, no. matter which way the 
wing tube Is turned. 

‘When this condition is met, you are ready 
to set the proper date under the pointer and 
transfer the Viewing tube to, other postions 
tn fach cae you wl ew the sa you are 
Woking for‘when You pce the td of he 
Miewing tube in the proper hole and ook 
through the side Toto the mirror. 

Tonk on the abe forthe mare othe sta 

‘want to ‘Op the proper date an 
Tour” Set‘the viewing tube over the proper 
irce. Look into the mirror, and there's Your 
Star with its star group shown just as it in 
the sky and just the way You see it on star 
maps 


FIND RELICS OF ARCTIC 
EXPLORER LOST IN 1597 


Rezics dating back 337 years to the last 
expedition of Villem Barents, the Dutch ex- 
‘lorer who is known as the “Columbus of the 
Arctic.” have just been uncovered on Nova 
Zembia by Russian scientists. aren, ds 
‘overer of Spitzhergen and the Barents Sea, 
Imade three pioneer Journeys into the north, 
‘opening it up to European explorers. His last 
trip in 1597 was an attempt to discover a 
‘northeast passage to the Orient. At Nova Zem- 
bia, his ships were wrecked and Barents was 
later killed ip an attempt to reach the main- 
land in a makeshift craft. In 1871, Norwegian 
explorers found the site of the Nova Zembla 
Camp and later part of Barents’ journal was 
fiscovered. Additional relics of this ilfated 

meer expedition have now been uncovered 
Gyr Ruslan group under the leadership af 
Boris Miloradovich, twenty-six years old and 
the youngest man ever to bead an Arctic ex= 
pedition from Russia 


SUGGEST GUNNING WITH 
CANNON FOR SKY FACTS 


Tuc Bertha guns, such as bombarded Paris 
during the World War, could be used to wrest 
long sought secrets from the mysterious upper 
regions of the air, U. S. Weather Bureau ex. 
perts believe. Projectiles would be hurled 
Qwenty-four miles into the air by the huse 
uns. They would carry devices for bringing 
‘back to earth samples of air and indications 
‘of how the winds blow at extreme elevations. 
In addition, new light would be shed on the 
layer of ozone that is supposed to exist be- 
tween twenty-two and. thirty-seven malls 
above the earth and the compotion of gases 
forming the stratosphere would be revealed, 
the weather men contend. 


GUS TELLS WHAT TO DO 


IF YOUR STARTER BALKS 
(Continued from poe 63) 

fs closed and the threaded shaft turns, but 
the webled gear tends to sand sill, "That 
Serews the gear out on the shaft where It 
Tally meshes with the flywheel teeth and 
turm the motor 

Naturally, as soon o6 the engine starts 
firing under its own power, the fywhee goss 
faster than the starter motor spindle. Fist 
serews the starter gear backwards onthe 
Sah engages the testy aod the Bye 
‘hed rum fee 

“But whats this spring for?" asked Dave, 
pointing to a heavy coil half hidden by the 
Narter motor 

“Thats a. sort of shock absorber," exe 
plained Gus. “Takes “up the sudden feria 
when the two gears mest. Now, t0 get 
{Yo your trouble, for some reason or other 
the counterweighted gear’ on this. drive. got 
Jammed.in the Aywheel teeth. Tt woulda 
Felease, and it woulda’ let the starer motor 
{urn the Mywhed,” 

“well, how did rocking the car loosen it?" 


SP HATS simple Gus sid, With the 
sears in high, the flywheel jiguled back. 
ind forth every time we rocked the ca, 
Gradually, it moved enough teas the pres, 
sure and’ the counterweighted gear turned 
back out of the way.” 

‘Staybe that thread on the shaft needs a 
little oll” suggested Dave, 

Gus shook his head. “Not on your lifet 
‘An automatic drive on a starter motor is one 
part on a car that works best without ll, 
‘That counterweighted gear should screw out 


never lack of 


“Vel then, what does?" questioned Dave, 

“Oh fts of thins. Wear, monty Some: 
times ‘the shaft gets Dent ‘and. nds and 
Sometimes a broken tooth on the flywheel 
Canes the jam. The trouble generally sats 
‘when somebody step on the sarter when the 
Inotor’ running 

i something ee in your ease, though? 
he said. "See the: dep lek athe end of 
that tooth? “That's probably what made St 
Sick this morning. Better drop down when 
You have the time and let me put ina new 
‘ne. For the time being, Tl eave it alone 30 
you can use the ea 
Fi suppose Hj again?” preted 

"Then just put erin high and rock he" 
aed Gas Tuite dos’ Tose, er uy 
Smcrew the top mounting stad Bit a 
Tock her some more. Tt'may not happen 
deni for several days, ot even weeks, Hall 
depends on the pentions of the sarter eat 
SoH the Aywhel™ 


“GAY, Gus, a, while back you said that 

‘some cars didn't have starters like this, 
What kind do they have?” - 

“Manually operated. drive gears" rep 

Gus, “The Same pedal that closes the starter- 
motor switch pushes the starter gear into 
imesh with the flywheel. “Then when you let 
up on the pedal, a spring pushes it out of 


with a starter, but T think Tl know what 
to do if it happens again.” 

‘Starters are almost fool-proof these days,” 
said Gus. “There aren't many troubles, you 
fan have and whea they do crop up, they're 
‘easy to recognize.” 

“For instance?” 


"Gus pondered, “that shock-absorb- 
(Continued om page #34, 
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GUS TELLS WHAT TO DO 
IF YOUR STARTER BALKS 


(Continued from page 130) 


saw can break, but youl know it as soon 3s 
it happens. When you step on the starter, 
you'l hear the starter spin, but it won't turn 
the engine. A gummy or dirty shaft on the 
starter will produce the same result. 

“If the starter doesn't run at all when you 
push the button, its a good sign there's a 
Break in the wiring, either inside the motor, 
al the switch, or in’ some of the connections. 
Of course, that's taking for granted that the 
battery isn't dead. 

“Sometimes, you come across a case where 
the starter motor turns, but only cranks the 
engine slowly. That's generally caused by 
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‘weak brush springs, am open Seld or arma- 
ture winding, or a dirty commutator.” 


y, Gus" put in Morrison, “now 
's about here, is there any- 
thing Tean do to put that starter in shape for, 
old. weather 
“Starters don't need much attention,” said 
Gus. “Outside of ‘the gasoline bath Til give 
the starter shaft to clean it when you bring 
the car in for that new gear, all the care itl 
need will be a few drops of good motor oil 
‘every five hundred miles of so. 
(bout the best insurance’ against hard 
winter starting,” added Gus, as be climbed 


| aboard the wrecker, "is a top-notch battery 


find a generator that's been adjusted to make 
Up for all the juice used turning over a cold 
fengine, ‘Check up there when you put anti- 
freeze in your radiator and light oll in your 
crankease.” 


AVERAGE AUTO SPEED IS 
THIRTY-FIVE AN HOUR 


i 
along the Maryland highways by specal 
teed detector 

per cent of the wehicks were found to be fo- 


fog more than fifty-five miles an hour; twelve 


five and eight per cent between 
renty-five. The overwhelming 
majority of the cars were traveling in 

Neighborhood of thirty-five miles an hour, 
Which is accepted by the Highway Research 
Board of the state as the present average on 
the highways. The tests are expected to pro: 
Vide data that will be valuable in highway 
planning and accident prevention work. 


FLIGHT OF WATERFOWL 
BAFFLES EXPERTS 


‘Tanne sea birds which broke the distance 
record, for homing. pizeons were recently 
Studied by experts of the Carnegie Institution, 
fof Washington, D. C. Taken from their nest~ 
ing grounds in Florida, the three terns were 
pat through tests to determine their rea 

to various stimuli. Then, after being banded, 
they were releaced from a ship off Cape Hat~ 
teas, 1081 miles to the north. Five days later, 


able to discover any special sensitiveness on the 
part of the birds to sound, smell, light or 
‘ther stimuli, which might account for their 
feat. Their marvelous ability to span long 
stretches of sea and land as though following 
2 compass is 3s an instinct and stil 
balls science. 
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Earth’s Last Drop of Oil To Be Recovered 


this herculean task be accomplished? 

‘By fewer and larger wells, by applying 
back pressure to the wells, by repressuring, by 
driving oll up one well as gas is forced down 
another, by mining for oil mach as one diss 
fold and sliver from the earth 

Experiments undertaken by Uren and Prof 
A. J. Carlson of the University of Califoraia 
have led to some interesting discoveries. The 
California scientists are studying each of the 
retentive forces separately in an effort to de- 
termine the effect of each and to learn how 
intences the fw fom & fel They men, 
sure the permeability. of various ol 
Sands, determine the interfacial, or surface, 
tension between oll and water with a delicate 
tensiometer, even measure the porosity, oF 
vvold space between the sand grains, to learn 
exactly how much oll a given stratum will 
contain under known pressure 


ERE they place a small quantity of oil- 

shtuated sand in one end of the porosi= 
meter, tit the instrument and read the total 
Yolumie on two tubes. Now they remove the 
ample, dry it thorouehly, rind the sand to 
tiny pleces and agnin measure the pew vol 
time, The dillerence between the fst and 
secoid readings indicates the original amount 
Of open space 

But the studies do not stop here. Uren has 
gone into the fields to study conditions of 

Production and Uhen returned to his atinture 
Gil eld and cone tube and there he has 
Submitted the questions to these remarkable 
machine. 

"The miniature field, for instance, reveals 
that larger wells have both a larger" intal 
find greater ultimate recovery. ‘The. conical 
tube Shows that in the larger wells the gas 
Dresure i more evenly distributed through 
the sand. From these results Uren concludes 
that half the number of wells now sunk can 
bevmade to produce more oll than present 
‘ale at bal the cont, 

“They show, also, that more oll canbe taken 
froma well {it not permitted to flow at 
full capacity. Back-pressuring by restricting 
the flow increases the ultimate recovery 
mm ray the back the cot 

“iy varying the back presure on the co 
cal be and measuring the presre at ier 
tnt stances from the wall of the well rep. 
fesented by one end of the tube, its found 
that we can aller the form of the prewure 
teadient and obtain’ through the. reservoke 
Fock a more equal distribution of the energy 
that forcer il outward” Uren explained. 

"The conical tube has ylelded other inter 
eting information, While ie represents the 
flow through one square inch on the wall of 
normal well Uren has found that from it 
hhe'mot only cin predict very definitly what 
foe on during drainage but also can de- 
{ermine the radius from which one well would 
draw its suppl 

"We seck'? he told me, “some means of 
controlling both the rate of flow and the 
expansion of pus. Back presuring is one inti 
face, With the tube we get right down into 
the oll sand, study the presure gradient ad 
obtain primary data, You can appreciate the 
importance of this when you realize that half 
the pressure is lost within five feet ofthe wall 
of an ordinary wall Our problem & to di 
{bute this presure joss over a8 wide an aren 
45 powuble, By holding back on the flow, we 
teableto get more uniform expansion of gs, 
‘which means that we we anly enough fas to 
ining the of Into the well szving the re as 
2 diving fore for Inter we 

‘That fs the reason Uren advocates fewer 
and larger wel. Here are the results of 
two experiments conducted in the miniature 
fed which support his eondsion: 

‘A three inch well two minutes after it was 
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wed from pase 51) 


Drought in was flowing at the rate of 17/000 
cubic centimeters a minute, and forty-eight 
‘minutes later was producing 200 cc. a min- 
‘ute. A one-inch well was producing 5,200 and 
10) at the same ineralsof time: The total pris 
production was equivalent to several months’ 
Production of full-sized wells in the field. 
“Again, two baby wells in size three inches 
and one inch respectively, produced totals of 


from new fields and forcing it down old well 
Experiments with the miniature field indi- 
cate that old wells may be repressured many 


X-Ray Pictures Now 
Made Full Length 


Modern x-ray technique makes it possi 
‘le to take a full-length x-ray picture with 
4 single exposure and on a single film. In 
the picture above, the subject's wrist 
watch, Bracelet, and shoes can be seen. 


times, each repressuring resulting in the re- 
covery of additional quantities of il. This 
‘method alone has yielded as much as half the 
{otal ‘quantity available, or (wo and a half 
times that which flows by presure and pump- 
ing 


FERICA'S future oil supply, Uren says, 
bab 


‘Though 

throuh wells, the mining method offers 
greater pouibilities for recovering oil from 
the vast underground treasure chambers than 
do any others. 

‘ere oil miners sink shafts and drive drifts, 
either directly into oil-bearing rock or above 
and below the strta to be tapped, and drain 
the oil through mine openings. Unlike mining 
for metals, the sand is not removed. Already 


i schoo ag oeit on 
pest cheer Se 

Soran Ea ooat 
Sper irens hearer at 


‘One large American company has been seek= 
ing means, not only for reviving oll fields by 
this method, but also of tapping new sources, 
Fields not yet drilled are being staked out for 
‘exploitation when rising prices and a depleted 
ational supply make the method ecopomi- 
cally feasible. 


INING for oil has been proved a success 
in the Pechelbronn fields, During the 
‘war the wells there became practially ex- 
austed, Germany, then in control of Alsace, 
‘decided to bring up the remaining oll throu 
‘3 vast system of mine shafts and galleries, 
Today ninety miles of these galleries ha 
been built in that project. Since the wa 
France as continued to extend thee mines 
until the secondary recovery of oll 
mounted, in some areas, to three times th 
‘which originally flowed up through the well. 

“This method,” said Uren, “has great’ pos 
sibilities for the United ‘States in the lean 
years to come. Oil mining will become a large 
Tndustry when there no Tonger are flush fields 
to exploit. Oil will become more expensive, 
but there will be oil” 

‘He has studied mining methods in Europe 
and surveyed several hundred American fields 
to determine where they ‘may be applied 
Most practical operations, he finds, can be 
conducted in the upper "2,000 feet of 
carth’s surface. Beyond that depth the ex 
Dense mounts and at great depths the heat 
Fses too igh for ordinary mining methods 

‘As men tunnel into the earth foF oll, much 
of the mystery surrounding its occurrence dis- 
Sppear In the European eld explated in 

he upper 800 feet, the operators find. oll in 
Pee lenses, some as wide as seventy-five feet 
and 1,000 feet long. Although very tough 
sen Jn lace ih ond, when removed, my 
be broken easly by the fingers. In one part of 
the Pechelbronn field, four wells sunk into 
these Tenses. produced 147/000 barrels. In the 
following three years, 358,800 barrels were 
taken from the same area by mining. Here the 
‘operators drive shafts directly into the oile 
beating sand, cut it up by drifts and shafts 

10 blocks 160 feet square and drain off the 
on all four sides, 

il mining has already been found practi- 
fable by older methods in the United States 
Several years ago the Union Oil Company of 
California drew ol from Sulphur Mountain, 
near "Ventura, through thirty-one tunnels 

at Newport Beach, Calif, J. Sharkey sunk 
a shaft at an angle of forty-five degrees and 
‘drew oil from the sand after heating the near. 
bby rock with steam coils, thus making the ol 
Tes viscous 40 that it flows more fredly, At 
Ravenna, Ky., a shaft was sunk 130° feet 
‘and some oil obtained 

Exactly how much oil will be removed 
from s given Beld through mining cannot al- 
ays be foretold accurately, though it some- 
times may be forecast from the amount of 
fas which eseapes from the well Knowing 
the pressure existing in the oll reservoir, pe 
troleum engineers, can determine how much 
oil is required to hold a given amount of gas 
{mn solution. A barrel of oll under high pres. 
sre may contain 1000 cubic feet of natural 
26, or more, the amount depending upon the 


‘Seemingly unrelated studies, these, But, 
remarkable 


been going on under the earth through count: 
less centuries and show how man may yet 
draw the last drop of oll from these hidden 
presure chambers, 
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A man and bis wife 
who had just returned from a 
round-the-world cruise spoke of 
Chesterfield as"an international 


cigarette." 
soons omelerd 


mau * Chesterfield Cigarettes 
are on sale in 86 countries all 
over the world. 

It means something that 
Chesterfields may be purchased 
on nearly all ships and at almost 
every port. 

Ic means that for a cigarette 
to enjoy such popularity, it must 
have merit. Wedo our level best 
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